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Prevention of Decay. 

Havine formerly noticed the chief causes of decay, in timber, its 
prevention becomes the next object of inquiry. 

When timber has undergone a proper seasoning, in as far as regards 
the timber, it is the best means of securing it against decay, whatever 
may be the cause; and, in addition to what I have already said on 
seasoning (see No. 2. Vol. 2.) it only remains to add, that to be effectual, 
the seasoning must be complete. The time required for a complete 
seasoning, depends on the size of the pieces ; and some correct experi- 
ments on this subject would be very desirable, if made on a large 
scale. 

But however well timber may be seasoned, if it be employed ina 
damp situation, decay is the certain consequence; therefore, it is most 
desirable that the neighbourhood of buildings should be well drained, 
which would not only prevent the rot, but also increase, materially, the 
comfort of those who reside in them. The drains should be made 
water-tight wherever they come near to the walls; as walls, particular- 
ly brick walls, readily draw up moisture toa very considerable height. 
Earth should never be suffered to rest against walls, and the sunk 
stories of buildings should always be surrounded by an open area, so 
that the walls may not absorb moisture from the earth. ‘To prevent 
moisture rising from the foundation, some substance that will not allow 
it to pass, should be used, at a course or two above the footings of the 
walls. Sheets of lead or copper have been used for that purpose. To 
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lay a few courses of slaty stones, that do not absorb much moisture, 
would be useful; but a better method is to build a few courses in 
height with Roman cement, instead of common mortar, and upon the 
upper course to lay a bed of cement, of about an inch in@hickness. As 
moisture does not penetrate this cement, it is an excellent materia! 
for keeping out wet; and it is also a great improvement toa brick 
building, to stucco it on the outside with any cement that keeps out 
moisture, as brick absorbs quickly all the moisture that comes in con- 
tact with it. and retains it for a length of time. 

The walls and principal timbers of a building should always be left 
for some time to dry after it is covered in. ‘This drying is of the 

reatest benefit to the work, particularly the drying of the walls; and 
it also allows time for the timbers to get settled to their proper bear- 
ings, which prevents after settlements, and cracks in the finished 
plastering. It is sometimes thought that its usefulness arises from its 
allowing the timber more time to season ; but when the carpenter con- 
siders that it is from the ends of the timber that much of its moisture 
evaporates, he will see the impropriety of leaving it to season after it is 
framed, and also the cause of framed timbers of unseasoned wood, 
failing at the joints sooner than in any other place. No parts of 
timbers require seasoning so much as those that are to be joined. 
Seasoning in the frame, is a fatal error in ship-building. 

When the plastering is finished, a considerable time should also be 
allowed for the work to get dry again before the skirtings, the floors, 
and other joiners’ work be fixed. Drying will be much accelerated 
by a free ——— of air, particularly in favourable weather. 

When @ building is thoroughly dried at first, openings for the ad 
mission of fresh air are not necessary where the precautions against 
any new accessions of moisture have been effectual. Indeed such 
openings only afford harbour for vermin, as the current of air throug 
them is very seldom capable of carrying off any considerable degree 
of moisture; for it is well known that air will not move in a horizontal! 
direction witiout a more considerable change of density than can be 
obtained in such situations. ‘The roof over the Egyptian Hall, in the 
Mansion House, London, has a space of two feet in depth all round 
it for the free circulation of air between the roof and ceiling; and in 
old Gothic buildings the roofs were generally well ventilated, which 
must have added much to their durability. But the construction of 
floors does not admit of the same facilities, and therefore floors are 
more subject to decay; for, as Mr. Papworth very justly ebserves, 
* should the air absorb less moisture from the fungus, than the timber 
affords to its vegetation, the air will then increase the disease, and 
draw into fuller growth the fungus it has not the power to destroy; 
but if dry air be admitted in a quantity adequate to cause that ab- 
sorption, it will necessarily exhaust and destroy the fungus.” But 
such a quantity of dry air cannot, from the nature of the structure, 
be made to pass between the timbers of a floor, though sufficient may 
be adinitted to accelerate its decay. 

In floors next the ground, we cannot easily prevent the access of 
damp, but this should be done as far as possible. All vegetable moulé 
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should be carefully removed, and if the situation admits of it, a con- 
siderable thickness of dry materials, such as brick-bats, dry ashes, 
&c. but not lime, should be laid under the floor, and over these, a coat 
of smiths’ ashes, or of pyrites, where they can be procured. The tim- 
ber for the joists should be well seasoned ; and it is adviseable to cut 
off all connexion between wooden ground floors, and the rest of the 
wood-work of the building. 

It is generally imagined that timber may be secured against the rot 
by impregnating it with substances that resist putrefaction ; this opi- 
nion has produced many schemes, but no rational hopes of success can 
be entertained, unless the timber be also well seasoned, and secured 
as far as possible against moisture. No quick process is likely te 
succeed, yet something might be done, where time assisted, in giving 
permanence to the combination. 

Common salt (muriate of soda) is found to protect the timber im- 

regnated with it when the proportion of salt is considerable. The 
ew wooden props which support the roofs of the salt mines in Hun- 
gary, and are perpetually moistened with salt water trickling down 
them, are said to have suffered no decay for many centuries; and the 
incrustations of salt upon the timbers of vessels employed in carrying 
salt-fish preserve them a great number of years. ‘There are, however, 
strong objections to using solutions of salt, unless it be where it is of 
no importance whether the wood be dry or wet; for the attraction of 
salt for moisture would keep the wood continually wet, if moisture 
should be present. 

Sea water has been found effectual in clearing timber of fungus, 
by immersing it for several months. A ship called the Eden was 
cleared of every trace of fungus by remaining eighteen months under 
water. But unless a solution of salt, so strong as to be objectionable 
from its attraction of water, could be used, there appears to be no 
well-grounded hope of its being useful ; as it is well known that com- 
mon salt in small quantities assists the decomposition of vegetable 
matter. 

Sulphate of iron (commonly called green copperas) appears to be 
more likely to answer the purpose. Wood boiled for three or four 
hours in a solution of sulphate of iron, and then kept some days in a 
warm place to dry, becomes so hard and compact that moisture can- 
not penetrate it. In the Swedish Transactions it is recommended for 
preserving the wood of wheel carriages from decay; and Mr. Chapman 
observes, that the wooden vessels in which copperas is crystallized 
become exceedingly hard, and not subject to decay. Mr. Chapman 
strongly recommends immersing timber in a solution of this salt on a 
large scale, in order to be used for ship-building. 

Dr. Darwin supposes that the rot in wood might be entirely pre- 
vented by soaking dry timber first in lime water, till it has absorbed 
as much of it as may be, and then, after it is dry, by soaking it ina 
weak solution of sulphuric acid in water. The acid will combine 

with the lime in the pores of the timber, and form gypsuin (sulphate 
of lime) and preserve it from decay if kept dry. ‘The benefit perhaps 
would not be equivalent to the trouble ef this process. 
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Boiling in alkalies has been proposed ; but as the alkalies dissolve 
and decompose the woody fibre, this process cannot be attended with 
advantage. 

Quicklime, I have already stated, assists putrefaction when aided 
by moisture. But where a great quantity of quicklime is present, so 
as to preserve the wood, by its absorption of water, in a perfect! y dry 
state. it hardens the sap, and renders the wood very durable. Of this 
effect of lime Mr. Chapman had an opportunity of seeing proofs in the 
vessels employed in the Sunderland lime trade, some of which were 
forty years old, and very sound. 


Repairs of Buildings affected with the Rot. 


To cure the rot is very difficult, and would be nearly, if not quite, 
as expensive a process as to put in anew the timbers affected with it; 
but when new timber is put in, the old parts and the walls should 
have every particle of fungus removed from them, or killed by some 
wash for that purpose. External washes perhaps are not much fur- 
ther useful than so far as they hinder infection ; but to produce that 
effect me are perhaps the best application, because they can be ap- 
plied with safety. A high degree of heat would destroy all power of 
reproduction, but it cannot so well be — nevertheless, where 
pieces of wood are not materially injured by the rot, to expose them 
to a strong heat would destroy all vegetable life in the fungus, and 
they might then be washed with some of the solutions mentioned be- 
low, and used again with perfect safety. 

A solution of corrosive sublimate (corrosive muriate of mercury) 
would answer very effectually as a wash. It was proposed by Sir H. 
Davy. A very weak solution does not produce the desired effect; 
Chapman says there should be an ounce of corrosive sublimate to a 

llon of water, and it should be laid on, hot. No other metallic so- 
ution should be mixed with it. 

A solution of sulphate of copper (commonly called blue vitriol) in 
the proportion of about half a pound of sulphate of copper to one gal- 
lon of water, used hot, makes an excellent wash; and is cheaper than 
the preceding one. 

A strong solution of sulphate of iron is sometimes used, but is not 
so effectual as that of copper; and sometimes a mixture of the two 
solutions has been used. 

Coal tar is said to have been found beneficial, but its strong smell 
is a great objection to its use; where the smell is not of importance, 
it would assist in securing new timber that had been previously well 
dried. 

Charring new wood can only be expected to prevent infection, as 
we have seen that decay may begin at the centre, and proceed without 
ever appearing at the surface of the beam; and therefore if timber be 
not well seasoned, no permanent good can be obtained from charring. 


To preserve Wood exposed to the Weather. 


When timber is exposed to the alternate action of dryness and 
moisture, the best means of securing the timber from moisture is the 
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protection of the surface by a coat of some substance that moisture 
will not penetrate. . 

The Dutch, for the preservation of their gates, drawbridges, sluices, 
and other large works of timber, that are exposed to the sun and per- 
petual injuries of the weather, coat them with a mixture of pitch and 
tar, upon which they strew small pieces of cockle and other shells, 
beaten almost to powder, and mingled with sea sand, or the scales of 
iron beaten small and sifted, which protects them in a most excellent 
manner. 

Upon common painting, sanding is an excellent practice, where it is 
exposed to the weather; as L have uniformly observed sanded _paint- 
ing to be much more durable than common painting. 

Mr. Chapman proposes a composition which possesses the proper- 
ties of impenetrability to moisture, and flexibility. It consists in ap- 
plying a paint made of sub-sulphate of iron (the refuse of the copperas 
pans) ground up with any cheap oil, and rendered thin with coal-tar 
oil, in which a fittle pitch had been dissolved. In the neighbourhood 
of copperas manufactories, the refuse of the copperas pans may be 
easily procured. 

Another method of protecting timber is described by Mr. Semple, 
which appears to be so well calculated for the purpose, that in cases 
where it can be applied, a better cannot be employed. It is described 
in his own words as follows: “ After your work is tried up, or even 
put together, lay it on the ground wéth stones or bricks under it to 
about a foot high, and burn wood (which is the best firing for that 
purpose) under it till you thoroughly heat, and even scorch it all over; 
then, whilst the wood is hot, rub it over plentifully with linseed oil 
and tar, in equal parts, and well boiled together, and let it be kept 
boiling whilst you are using it; and this will immediately strike and 
sink (if the wood be tolerably seasoned) one inch or more into the 
wood, close all the pores, and make it become exceeding hard and 
durable, either under or over water.” 

No composition should however be applied till the timber has been 
well seasoned, as to inclose the natural juices of the wood is to render 
its rapid decay certain. 


[ro BE CONTINUED. ] 


On the mechanical formation of Roads. 
[From Partincton’s Mecuanics’ Gattery. | 


Tue only strongly marked division of the different kinds of roads 
depends on their being paved or gravelled; but each of these classes 
admits of considerable diversity in the principles on which the road is 
constructed. The theory of pavement appears to be extremely sim- 
ple; the stones, however, may be either small or large; the former 
being understood to be employed without previous we giperers of their 
shape, as in the inferior kind of work which is called “ pitching,” in 
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the west of England; the latter being more or less cut to fit each other, 
whether in the form of thick rough blocks, not very remote from cubes, 
or of flat and smooth flagstones: in the cities of Great Britain, the 
former are commonly used for horse pavements, and the latter for 
foot passengers; but in Florence the whole breadth of the streets is 
paved with flagstones placed diagonally, and in Naples the surfaces 
are nearly as smooth; 1n both these cases, it is necessary to roughen 
the stones frequently with chisels wherever there is a hill or a bridge, 
in order to prevent the horses slipping; but in both cities, the horses 
from habit are sufficiently sure-footed, even when running with some 
rapidity. In Milan both kinds of pavements are mixed in the same 
streets; the smooth in two double lines for the wheels of carriages 
coming and going, and the rougher in the tntermediate parts, for the 
feet of the horses, as in the British rail-roads. But in none of these 
cities is there much heavy traffic to wear these well arranged surfaces 
into such inequalities as would probably soon be observed in the streets 
of London, if they were so delicately formed; although, until this 
deterioration actually took place, the locomotion would be luxurious 
both for the horses and for the passengers, and only ruinous to the 
coachmakers. The Romans used large and heavy blocks for their 
roads, cutting them on the spot into such forms as enabled them to 
be best adjusted to those of the neighbouring stones, though seldom 
exactly rectangular in their surfaces; and even at Pompeii, where the 
ruts are worn half through the depth of the blocks, the bottom remains 
tolerably even, in a longitudinal direction, at least as much so as 
would be required for carts and other carriages of business. 

Our more particular object, however, at present, is the consideration 
of gravel roads, rather than of pavements; the word gravel being here 
understood to mean in general all stone broken small, whether by 
nature or by art. The improvement of such roads has long been a 
subject of great interest with the agricultural and commercial inhabit 
ants of Great Britain. 

But all other improvements, whether real or imaginary, have ol 
late been in a great measure superseded by the ingenuity and success 
of Mr. Loudon MacAdam, a gentleman whose practice is in general 
principally te be applauded for its obvious simplicity and economy, 
though he has also had the merit of discovering that the simplest and 
cheapest methods, in particula: cases, especially in that of boggy soils, 
are also the most scientific and the most effectual. The practical 
observations, which are to be here inserted, cannot therefore be so 
well expressed in any other form, as in that of an abstract of Mr. 
Mac Adam’s own directions. 

Mr. MacAdam’s leading “ principles are,”’ (Remarks, p. 37,) “that 
a road ought to be considered as an artificial flooring, forming a strong, 
smooth, solid surface, at once capable of carrying great weights, and 
ever which carriages may pass without meeting any impediment.” 

He proceeds to give directions for repairing an old road, and for 
making a new one, in the form of a communication to a Committee 
appointed by the-House of Commons, in the year 1819, with some 
subsequent corrections 
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No additional materials, he observes, are to be brought upon a road, 
unless in any part of it there be not a quantity of clean stone, equal 
to ten inches in thickness. 

The stone already in the read, supposing it to have been made in 


the usual manner, is to be loosened and broken, so that no piece may 


exceed six ounces in weight; the road is then to be laid as flat as 
possible, leaving only a fall of three inches from the middle to the 
sides. when the road is thirty feet wide. The stones, thus loosened, 
are to be dragged to the side by a strong heavy rake, with teeth two 
inches and a half in length, and there broken; but the stones are never 
to be broken on the road itself. 

When the great stones have been removed, and none are left ex- 
ceeding six ounces in weight, the surface is to be made smooth by a 
rake, which wil! also settle the remaining materials into a better con- 
sistence, bringing up the stone, and letting the dirt fall down into its 
nlac e. 

The road being so prepare, the stone that has been broken by the 
side, is then to be c -arefully spread over it; this operation requires very 
particular attention, and the future quality of the road will greatly 
depend on the manner in which it is performed; the stone must not 
be laid on in shovels full, but scattered over the surface, one shovel 
full following another, and being spread over a considerable space. 

Only a small part of the length of the road should be prepared in 
this manner at once; that is, about two or three yards; five men ina 
gang should be emploved to prepare it all across, two continually dig- 
ging up and raking off the large stones, and preparing the road for 
receiving them again, and the other three breaking them at the side 
of the road. It may, however, happen, that the surveyor may see 
cause to distribute the labour in a proportion somewhat different. 

The only proper method of breaking stones, in general, both for 
effect and for economy, is in a sitting posture. The stones are to be 
placed in small heaps, and women, boys, and old men past hard la- 
bour, may sit down and break them with small hammers into pieces 
not exceeding six ounces in weight. When the heavy work of 
quarry can be performed by men, and the lighter by their wives and 
children, the stone can be obtained by contract for two-thirds of the 
furmer prices, although the stones were then left four times as large. 
Tt has also been recommended by Mr. MacAdam and others, th: at the 
largest stone employed : should not exceed the measure ef an inch in 
its greatest dimensions, or in other words, that it should be capable 
of being contained in a sphere of about an inch in diameter, which 
would seldom weigh more than a single ounce. 

In some cases it would be unprofitable to prepare and relay a road, 
even if the materials should have been originally too large; for exam- 
ples the road betwixt Bath and Cirencester was made of large stones, 
but so friable, that in lifting they would have fallen into sand ; in this 
case, Mr. Mac Adam mere ty had the higher parts cut down and re- 
placed when sifted, and the surface kept + smooth, until those materials 
were gradually worn out; and they were afterwards replaced by stone 
of a better quality, properly prepared. At Egham, it was necessary 
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to remove the whole road, in order to separate the small portion of 
valuable materials from the mass of soft matter in which they were 
enveloped, and which was carried away, at a considerable expense, 
before a good road could be made. But, although freestone is by no 
means calculated to make a durable road, yet, by judicious manage- 
ment, it may be made to form a very good road, as long as it lasts. 

Whenever new stone is to be laid on a road already consolidated, 
the hardened surface is to be loosened with a pick, in order to enable 
the fresh materials to unite with the old. 

A new road, however well it may have been made, will always re- 
ceive the impressions of the carriage wheels, until it is hardened ; 
careful person must, therefore, attend the road for some tune, in se 
to rake in the tracks made by the wheels; that is, as long as any loose 
materials are left that ean be so employed, 

It is always superfluous, and generally injurious, to add to the 
broken stone any mixture of earth, clay, chalk, or any other matter 
that will imbibe water, and be affected by frost; or to lay any thing 
whatever on the clean stone, for the purpose of binding it; for good 

stone, well broken, will always combine by its own roughness into a 
solid substance, with a smooth surface, that will not be affected by 
the vicissitudes of weather, or disfigured by the action of wheels, 
which, as they pass over it without a “jolt, will consequently be inca- 
pable of doing it any considerable injury. 

The tools required for preparing reads are,—1. Strong picks, but 
short from the handle to the points.—2. Sinall hammers, weighing 
about a pound, with a face the size of a shilling, well steeled, and 
with a short handle.—S. Rakes, with wooden heads, ten inches in 
length, and with iron teeth, about two and a half inches long, and 
very strong, for raking out the large stones when the road is broken 
up, a and for keeping it F smooth after it has been finished, and while it 
is consolidating —4. Very light broad mouthed shovels, to spread the 
broken stones, and to form the road. 

The whole expense of preparing and newly forming a rough road, 
to the depth of Bur inches, has generally been from a penny to two 
pence per square yard, being more or less according to the quantity 
of stone to be broken. With proper tools, and by proper arrange 
ments, stone may be broken for tenpence or a shilling per ton, inc luding, 
in some cases, the value of the stone itself. A very material advan 
tage of Mr. MacAdam’s method is the introduction of a much greater 
proportion of human labour, instead of the work of horses: formerly 
one- -fourth of the whole expense was paid, in the district of Bristol, 
for men’s labour, and three-fourths for that of horses: now, on the 
contrary, one-fourth only is paid for horses’ labour, and the other 
three to men, women, and children. 

Mr. MacAdam argues very strongly against the old opinion, of the 
necessity of placing a quantity of large stones, as a foundation, to 
carry the road over a wet subsoil. He says, that whatever be the 
uature of the soil, if it be previously “made quite dry,” and a cover 
ing impenetrable to rain placed over it, the thic kness of the covering 
needs only to depend on its own capability of becoming impervious 
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Large stones, he says, will constantly work up by the agitation of the 
traffic on the road, and leave vacuities for the reception of water ; and 
the only way of keeping the stones in their places, is to have them of 
auniform size. A rocky bottom causes a road to wear out much 
faster (acting, probably, as a lower millstone in facilitating the opera- 
tion of grinding.) “It is a known fact, that a road lasts much longer 
over a morass, than when made over rock. In the neighbourhood of 
Bridgewater, for example, the materials consumed on a rocky road, 
when compared with those which are required for a similar road made 
over the naked surface of the soil, are in the proportion of seven to 
five.” P 

In the summer of 1819, upon some new roads made in Scotland, 
more than three feet of materials, of various dimensions, were laid 
down: and more than two-thirds of them, according to our author, 
were worse than wasted. In such an arrangement, the water gene- 
rally penetrates to the bottom of the trench made to receive the road, 
and remains there to do mischief upon every change of weather, 

To prevent this inconvenience, it is necessary, in wet soils, either 
to make drains, to lower the ground, or to raise the road above the 

eneral level, instead of making a trench to receive the stones ; and 
al the penetration of rain, the solidity of the road itself must pro- 
tect it. A well made road, not quite four inches in thickness, was 
found to have kept the earth below it dry, in the parish of Ashton, 
near Bristol: but six, eight, or ten inches of material are generally 
required to make a firm road; being laid on in successive layers of 
about two inches in thickness, all well broken, well cleaned, and well 
sized. Sometimes, indeed, a much greater depth of stone than this is 
required: in a road, for example, which has lately been made from 
Lewes to East Bourn, entirely upon Mr. MacAdam’s principles, as 
much as three feet of materials was required in many parts before the 
road could be sufficiently consolidated: it has, however, ultimately 
been made excellent, though at an expense of not much less than a 
thousand pounds a mile. 

Mr. MacAdam maintains that the quantity of stone required for 
paving is fully sufficient to make an excellent gravel road in any part 
of the world ; and in almost every case, materials equally good can be 
obtained for roads at a much cheaper rate ; commonly, indeed, at one- 
tenth of the expense of pavements. It is, however, in steep ascents 
that pavements are most objectionable ; at the north end of Blackfriars 
Bridge, more horses are said to have fallen and received injury, prior 
to the late improvements, than at any other place in the kingdom. In 
the suburbs of Bristol the pavements have lately been converted into 
roads, with great success. It is probable that neither the inhabitants 
of these suburbs, nor the housemaids were much consulted on the 
occasion, although justice seems to require that the pedestrian order 
should not be altogether sacrificed to the equestnan, without their 
consent ; but in fact, the inhabitants of these ci-devani streets are said 
to be well satisfied with the change ; and we seem in danger, from the 
opposition of contending theories, of having all the streets of our cities 
dug up, and many of our country roads, on the other hand, encum- 
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bered with pavements. Mr. MacAdam has received a new encour- 
agement from Parliament, to the amount of 4000/.; and not Charing 
Cross alone, but even St. James’s Square, is now MacAdamised. 

We find some further confirmations and illustrations of Mr. Mac- 
Adain’s principles and precepts in the Report of the former Committee 
of the House of Commons, as reprinted in his Remarks. 

This gentleman, it seems, arrived from America, in the year 1783, 
at the time that many new roads were making in Scotland; and he 
was then appointed a commissioner of the road, and studied the sub- 
ject in that capacity there ; he has since resided chiefly in Bristol, and 
was induced to take charge of the roads of that district as a surveyor, 
in 1816; because it was only in that situation that he could carry his 

rinciples into practice, and make the necessary experiments of esta- 

lishing them. He observed in his travels, that the mixture of clay 
and chalk, with the materials of roads, was the almost universal cause 
of their failure ; and he convinced himself that, by a proper application 
of materials, a good read might be made in every country. His im- 
provements have been very generally adopted in the west and south 
of England ; and principally under his own direction, or under that of 
his family. They had cy Or ey more than 300 miles of road, 
and twice as many more had been improved by their advice and in- 


fluence. Sober, active, and well informed subsurveyors he considers 
as the most important of all materials for a good road ; and among the 
extrinsic arrangements which are often required, he thinks the union 
of different trusts into a single one, the most likely to be generally 
beneficial. 

The operation of washing gravel, Mr. MacAdam has not found 


eligible, because it is more expensive than screening or sifting, and 
less effectual; about London the common gravel is not capable of 
being cleaned by any ordinary — though the Thames gravel, 
where it can be procured, is generally clean and serviceable. Coarse 
gravel, broken, he says, is preferable to fine, as it consolidates more 
perfectly into a single mass. The old practice of putting a heap of 
uuprepared gravel along the middle of the road, and letting it work 
its own way gradually to the sides, he thinks every way reprehensible. 

The objection to a very convex road is, that travellers only use the 
middle of it, which is, therefore, worn into three furrows by the string 
of horses, and by the wheels; if the road is flatter, it becomes worn 
more equally. Ditches, he observes, only require to be so deep that 
the surlace of the water in them may be a few inches below the level 
of the road ; the farmer often makes them dangerously deep on account 
of the value of the mould that is dug out of them, Mr. MacAdam 
would prefer a bog to any other foundation for a road, provided that 
it would allow a man to walk over it; and he justly observes, that the 
resistance to the motion of a carriage would not be materially affected 
by the foundation, if the road were well made. From Bridgewater 
to Cross, a part of the road shakes, when a carriage passes over it; 
yet the consumption of materials is less there than on the limestone 
rock in the neighbourhood. He does not use any faggots in such 
cases, nor any stones larger than six ounces in weight; and these 
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never sink in the bog, but unite into one mass like a piece of timber, 
which rests on it. He makes such a road generally at three different 
times: and he always prefers working in weather not very dry. The 
surveyors are directed to carry a pair of scales and a six ounce weight 
in their pockets, as a check upon the workmen. 

Mr. MacAdam has generally found reason to approve the usual 
regulations respecting carriage wheels: but he thinks broad wheels 
less advantageous to roads than is commonly supposed. He suggests 
that the tolls might always be fairly made proportional to the exact 
number of horses employed ; except that the wagoners should be en- 
couraged to harness them in pairs rather than in line. The conical 
form of broad wheels he thinks very injurious. 


ESSAYS ON BLEACHING. 
By James Rennie, 4. M. Lecturer on Philosophy, §c. §c. London. 


No. LII.—cueEmiIcaL AGENTS USED IN BLEACHING. 


Section IL—As bleaching is wholly carried on by the chemical 
action of certain agents upon the goods to be bleached, it is obvious 
that the consideration of such agents ought to hold a distinguished 
place in an essay on the art. If bleachers, indeed, were better ac- 
quainted than they usually are with the chemical agents which the 
employ, their processes would be carried on with more certainty, with 
more rapidity, and, for the most part, with more economy. Certainly 
no improvement of much importance could be made by any one, un- 
less he had previously possessed a knowledge of the chemical proper- 
ties of the agents, and the materials to be operated upon. I hope the 
utility of the subject will form a sufficient apology if I should dwell 
on these agents at some length. I shall begin with one which is often 
omitted by those who have written on bleaching; namely, water. 


1. Of Water as an Agent in Bleaching. 


In all the processes which have ever been invented for bleaching, 
water isa principal and necessary agent; and it is not likely that any 
mode will ever be discovered in which its use may be dispensed with. 
Nay, the most ancient process seems to have consisted in little more 
than frequent waterings and evaporation; and even at this day, in 
some parts of India, as we are told by Des Charmes, this mode has 
never been laid aside, nor improved. This ingenious chemist has 
made some interesting experiments on water bleaching, which it may 
not be improper, in this place, to detail. He was led to consider the 
subject from two observations which he had frequently made. The 
first was, that rags of unbleached cloth, when set to ferment for the 
—— of making blotting paper, became white to a certain point, 

rom washing and soaking. The second was, that pieces of brown 
linen which are sewed upon accidental holes or rents in cloth, to pre- 
vent such from enlarging in the fulling mill, became, in two or three 
days. as white as if they had been several months subjected to the 
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usual mode of bleaching. To ascertain the extent to which he might 
generalize those observations, he began his experiments by macerating 
a quantity of flax in pure river water. in which it was allowed to re 
main till air bubbles arose to the surface, when it was found to have 
changed from gray to light yellow. The water was then changed, and 
the same process repeated, when it was washed in warm water. This 
treatment disengaged a great quantity of colouring matter, and the 
flax became, in a state of division, white and beautiful ; but in the 
mass it had a slight tinge of yellow. This, farther experiments might 
probably have removed. ‘The same chemist macerated in water, for 
a fortnight, dry hemp stalks gathered six months before. They were 
then rubbed under water till the fibrous part appeared. This was 
separated and left to steep for several days in fresh water, when it was 
again rubbed and again immersed. It now appeared of a very beautiful 
white, nearly equal to that bleached in the usual way. These experi 

ments prove that water bieaching is practicable, and lead us to infer 
that Mr. Lee’s process, if generally adopted, is likely to supersede 
every other mode. 

The qualities of water it is necessary to attend to, at the most early 
stage of the preparation of flax, namely, when it is in the watering 
trough ; for if this is not taken notice of, the flax may be rendered good 
for nothing. Next in importance to Dr. Home’s introduction of sul- 
phuric acid sonring, I therefore reckon his experiments upon water— 
experiments which every manufacturer should be well acquainted with, 
and of which no chemist should be ignorant. He found that flax 
steeped for the usual time in hard water, was little more affected than 
when put in, and even when it was longer immersed, that it did not 
acquire that smoothness to the touch arising from the dissolved muci- 
lage of the flax, which is the criterion of flax properly steeped. ‘This 
seems to arise from the power possessed by heidl water of retarding 
putrefaction, a quality which was known so long ago as the time of 
Celsus; qua dura, i. e. ea que tarde putrescit. The steeping of 
flax is designed to introduce the putrefactive fermentation, in order 
to loosen the fibrous, from the woody part; and the neutral salts in 
hard water, in consequence of their affinities, not only retard the pro- 
cess, but actually prove injurious to the fibres. The strong nye os 
qualities of moss water render it equally hurtful. After this plain 
experimental statement, it is somewhat strange that Mr. Higgens (p. 
9) asserts directly the contrary; namely, that flax steeped in water 
rendered hard by selenite, soon becomes rotten. ‘The sulphate of 
hme he admits to be the strongest antiseptic of any saline body ; but 
although putrefaction may be retarded by a large quantity of an anti- 
septic, it is quickened by a small quantity, as is proved by the curing 
of meat with common salt. Hard waters, then, seem, according to 
this view of the matter, to act too powerfully on the flax, by extend- 
ing the putrefaction to the fibres themselves. When soft water 
is used, the fermentation goes on readily; and if it do not, it should 
be assisted, on the same principle that bread is leavened, by the ad- 
dition of some substance, in an actual state of putrid fermentation. 
The Dutch, to whom we were formerly so much indebted for bleach- 
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ing linen goods, are well aware of this, and carefully lay over the flax, 
when put in the pond, a quantity of mire and dirt, previously taken 
from the bottom. Water, then, which is hard, and much more moss 
water, ought to be carefully avoided in this process. The latter re- 
quires several weeks or even months to induce the proper degree of 
fermentation. It is the more requisite to mention this, because some 
may Suppose moss water, from its great softness, to be the best which 
can be used. 

Dr. Home mentions three different sorts of water. The first, nei- 
ther changes with alkaline salts nor curdles soap; the second, loses 
its transparency on the addition of such salts, but it does not curdle 
soap; the third, both curdles soap and becomes lactescent with the 
salts. The first sort is what is called soft water, and ought always 
to be used ; the two latter sorts, and particularly the last, ought never 
to be employed in bleaching. ‘The most common extraneous additions 
in our waters, which are the causes of their hardness, are the sulphate 
of lime and the sulphate of magnesia, together with the supercarbonate 
of lime. When soap is used with such waters, a double decomposi- 
tion takes place; the sulphuric acid of the selenite unites with the 
alkali of the soap, and forms sulphate of potass, or sulphate of soda, 
which remains in solution; while the magnesia or the lime unites with 
the tallow, and forms an earthy soap, an insoluble compound which 
swims upon the surface of the water like curds. In this way, hard 
waters require much more soap for any given purpose than rain water, 
or waters which do not contain earthy salts. In washing linen, for 
example, it would require as much soap to produce a proper effect, as 
would supply a sufficient quantity of alkali and tallow for combining 
with the sulphuric acid, and the lime or the magnesia nearly to the 
point of saturation. The loss which would thus be sustained in ex- 
tensive works is obviously great, and demands the serious attention 
of the manufacturer. In the process also of boiling linen in alkaline 
leys, hard water produces great injary and waste of alkali; for the 
sulphuric or carbonic acid of the water combines with the alkalies, 
neutralizes them, and, consequently, renders the ley quite effete for 
the purposes of bleaching. 

The saline substances, then, which render water hard, must be 
either decomposed or neutralized at the expense of the alkali, before 
the effect intended can be produced; and the bleacher may, in this 
manner, without being aware of it, lose whole tons of potash and soda, 
not to mention the extra consumption of the expensive article, soap. 

In choosing a situation for a bleachfield, then, the very first circum- 
stance to be attended to is the quality of the waters. In some cases 
this may be known at once from the mineral products of the vicinity. 
In a lime district, for example, it may be inferred with considerable 
certainty, that the waters will hold, in solution, either the sulphate or 
carbonate of lime. If water, again, runs through gravel, it is likely 
to be nearly pure and soft; for the gravel acts as 4 natural filter, and 
separates all extraneous matter which does not exist in it in a state 
of chemical combination. It may be remarked, however, that water 
which holds the earths mechanically suspended, that is, such as ap 
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ars muddy, is somewhat less prejudicial than that which holds them, 
in solution. In the first case, they attach themselves but loosely {o 
the stuff; in the second, they are precipitated in a state of minute di 
vision, and combining with the acids or the alkalies used in the seve 
ral processes, they become intimately united with the cloth. The 
inexperienced should here be cautioned not to trust too much even to 
waters which appear soft, without subjecting them to chemical analy 
sis; for they may contain substances injurious in bleaching, though 
they do not curdle soap. This may particularly happen with regard 
to rivers running over calcareous strata, or through a district where 
lime is much used for the purposes of agriculture, in which case, the 
lime will be mechanically mixed with the water. Now, whenever 
eloth which has been washed in such water, is put into the souring 
vat, the lime which it will take up from the water, and which must 
adhere to it, will instantly combine with the sulphuric acid and form 
an insoluble compound, which no subsequent process yet known can 
entirely remove. Where no other waters can be had, fine calico 
bleaching for the purposes of printing can never be attained. An in 
stance is given by Mr. Parkes, (Chem. Ess. [V. 163,) which sets this 
in a very strong point of view. In an extensive work for bleaching 
and printing calicoes in Scotland, the water of the river Don was 
used, but the process being always attended with uncertainty, the 
proprietors tried all the springs adjacent to the manufactory by che- 
mical analysis. A spring was thus discovered which required a less 
expenditure of alkali in the process, and improved the look of the 
finished goods. This water, although distant three miles, they con- 
veyed through pipes to the work, where it fell into a cistern contain- 
ing a thousand gallons, made with granite and Roman cement, and 
well puddled on the outside with clay. ‘The cost of this water work 
was above £2000, and yet the proprietors say that they have no cause 
to regret the expense. It is of importance in cases of this kind to 
ascertain how much water a pipe of a given calibre will deliver in a 
certain time; because iron pipes, when not kept nearly full, oxidize 
en the inside and spoil the water, and, on the other hand, when not 
large enough, they are liable to burst. At the work on the Don, the 
oxidizing of the iron is prevented by stopping the circulation of th 
air in the pipes by means of a stopcock. ‘The reservoir is 50 feet long, 
30 feet wide, and only 10 feet deep. It was made so shallow for the 
purpose of exposing a large surface of water to the air, because the 
water passes previously over a bed of limestone, and contains, in con 
sequence, some lime in solution, which exposure to the sun and ait 
precipitates by facilitating a combination of the carbonic acid of the 
atmosphere with the lime. ‘To prevent this precipitate from being 
disturbed by the rushing in of water from the pipe, a square wooden 
pipe, placed perpendicular to the reservoir, receives it and carries it 
to the bottom, where it is quietly distributed. The uppermost stra. 
tum of water, then, must always be the purest, and this only, by means 
of an ingenious contrivance, is what is used. The pipe which con 
veys the water from the reservoir extends for a considerable length 
‘ato it, and is fitted with a flexible leather joint, 13 inches long, an¢ 
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also with a rose head, ~vhich always is kept near the surface by a 

large air ball of thin copper, capable of swimming one half above 

water. The leather tube is prevented from collapsing by means of 

copper rings. In making a reservoir for a bleaching work, it is of im- 
rtance to remark that it should be lined with freestone, and not 

with brick, because most of the bricks of this country have the pro- 
rty of hardening water, which this stone has not. 

The same author gives us a similar instance, strongly illustrative of 
the importance of attending to waters for bleaching, but in which the 
contaminating substance was different. In the case in question, the 
bleaching waters ran through a coal field in Yorkshire, and the water 
from the pits decomposing the pyrites contained in the coal, disen- 
gaged the iron and the sulphur, and washed them into the stream. 
The water of the river (the Calder) was found to answer tolerably 
well, after heavy rains, on account of the diluted state of the coal 
waters; but in summer, when the weather is best for crofting, the 
goods were always stained and yellow. The bursting of a worn out 
coal pit in the vicinity, by pouring into the river a stream loaded with 
the results of decomposed pyrites, rendered the water totally unfit fo: 
bleaching. The proprietors, as in the former case, procured good 
water from a distance at a considerable expense. In consequence of 
which management, their consumption of soap has been so much di- 
minished, from the superior quality of the water, as to save them annu 
ally the sum of £50; a very great saving in an establishment which 
is by no means extensive. The manufacturer should be earnestly 
entreated to examine carefully such waters as are supposed to be 
contaminated with iron, because if it exist in them in any, consider- 
able proportion, it renders them very unfit for his use; and consider 
ing the universal diffusion of iron through the mineral kingdom, water 
can seldom be found wholly free from this mineral. In a trap country 
in particular, iron generally abounds, and we find accordingly, that 
the bleachers in the neighbourhood of Glasgow find the iron which 
comes from the basalt recks very troublesome to manage. Moss 
waters also commonly contain a large proportion of iron solutions, 


especially after heavy rains. 


ENGLISH PATENTS. 
To Nicnotas Hecrsirppe Manicror, of Great Guilford Street, 

Southwark, in the County of Surrey, Chemist, for his Invention of 

a new Preparation of Tallow, or other Fatty Substances, and the 

application thereof to the purposes of affording Light. 

Tus invention is a peculiar method of operating upon tallow, for 
the purpose of refining or purifying it, and which, when made into 
candles, affords a much more beautiful light, than any other material 
hitherto used for that purpose. 

The patentee proposes to take raw fat, say about four hundred 
weight, and to boil it, with about fifteen gallons of water, in a close 
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vessel. A valve opening outwards, is to be inserted in the top of the 
boiler, and loaded, so as to resist an internal force of about fourteen 
pounds upon every square inch, that is a pressure of one atmosphere. 
The tallow having been boiled in this vessel for the space of about six 
hours, is then to be poured off and cooled to about 90 Farh. when it 
is to be spread out in layers, not exceeding half an inch in thickness, 
upon woollen cloths of close texture, or upon felts, all of the same 
size. 

On the tallow becoming hard each layer is to be folded up, by turn- 
ing over the corners of its cloth or felt. These parcels are then to 
be piled one upon another, and pressed by a weight equal to about 
half a ton, placed upon the top of the pile. At the expiration of 
about one hour, an additional weight is to be applied, making the 

ressure now about one ton; and in two hours time, this weight is to 
be augmented to a ton and a half, in which state it is to remain for 
at least four hours, in a temperature of about 80°. 

The packets may now be removed, and the edges of the tallow 
pared round, in order to take off those parts which have been imper- 
fectly pressed ; the cuttings from the edges are then to be ets on 
the middles of the cakes, and the whole packed up in the cloths or 
felts as before, and piled upon each other under an hydraulic press, 
which is to be progressively increased in force, so as to express all 
the remaining oily matter gradually out of the tallow. 

The cakes are now to be removed from their envelope, and having 
become extremely brittle by the pressure, are to be broken up and 
re-melted in a vessel heated by steam, and to be incerporated with 
bees’ wax or prepared linseed oil ; the proportional quantities of these 
materials are to be about one hundred weight of fat to twenty pounds 
of wax, which must be of the purest fine white quality; if linseed oil 
be preferred it must have been alee concentrated by boiling, 
and brought to the consistency of turpentine, and then mixed in the 
proportion of ten pounds of the prepared oil to one hundred weight of 
the fat, but these proportions will depend upon the quality of the fat 
and of the oil. 

The proposed method of preparing the oil, is by heating it in an 
open vessel until it gives out an inflammable vapour. The gas evolved 
is then to be burnt as it rises, until the quantity of the oil becomes 
reduced to two thirds of its original volume ; it is then te be exposed 
to the action of the air for one month previously to using, and may be 
employed as above instead of bees’ wax. 

‘These materials having been melted together by the heat of steam, 
as above directed, are then to be submitted for three or four days to 
the action of chlorine gas, for the purpose of bleaching, and to be fre- 
quently stirred up during the operation ; this is to be performed in a 
close vessel having glass windows for the admission of light into the 
interior. 

The tallow thus prepared is now to be boiled, in pure water, for the 
purpose of removing i olen that it might have retained, and a quan 
tity of newly prepared animal charcoal introduced, in the proportion 
of about one tenth the weight of the fatty matter. These are to b« 
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boiled together for the space of six hours, and afterwards filtered 
through woolen cloths, at a temperature of about 150°, when the pro- 
cess of preparation may be considered to be complete, and the mate- 
rial fit to be moulded into candles, which should be done at the lowest 
temperature that the fat will flow. 
The patentee proposes under some circumstances, instead of pre- 
paring the fat by boiling it in water, in the manner above described, 
to melt it in the ordinary way employed at present, by tallow melters, 
and then to mix one part of oil of turpentine with seven of tallow, 
after which the cakes are to be submitted to pressure as above directed. 
The turpentine expressed by this last mode of operating, may be 
recovered from the oily matters by distillation, and the residue of oil 
will be suitable for any of the ordinary purposes, of burning in lamps, 
making soap, or any other use to which animal oil has been commonly 
appropriated.—Enrolled, September, 1826. : 
[ London Journal of Aarts and Sciences. 


To Jouw Masterman, of Old Broad Street, in the City of London, 
Gentleman, for having Invented or found out an Improved method 
of Corking Bottles. 


Tue patentee proposes to press corks into the mouths of bottles by 
the force of a lever, instead of hammering them in by means of a 
mallet, as commonly practised to the great risk of breaking the glass. 
A machine for this purpose may be variously constructed, therefore 
no particular form is prescribed. It should, however, consist of a 
bottom fixed rail, and upright standards, in the latter of which, the 
fulcrum of a lever is to be placed. Another rail is to be affixed to 
the standards, about one foot above the lower rail, and through this 
a conical hole is to be made to receive a conical funnel, into which, 
the cork is to be introduced. 

A flat board is laid upon the bottom rail, for the bottle to stand 
upon, and this is afterwards raised by means of a wedge, until the 
mouth of the bottle meets the under side of the funnel above men- 
tioned. A cork is then to be dropped into the funnel, which being 
widest at top, allows it to enter freely. The end of a plunger or rod, 
fitting the inside of the funnel, is then placed upon the top of the 
cork, and the rod being pressed down by the lever before mentioned, 
the cork becomes compressed in its diameter, as it passes through the 
smaller part of the funnel, and is then forced into the mouth of the 
bottle, where expanding again by its natural elasticity, the liquid 
in the bottle is more perfectly secured air-tight, than by the ordinary 
mode of biting, or otherwise pressing the end of the cork, previously 
to introducing it into the bottle by hand. 

The patentee considers, that an apparatus consisting of such parts, 


as will effect the object above described, may be made in a variety of 


shapes, he therefore confines himself to no particular shape or con- 
struction, but claims particularly the conical funnel for compressing 
Vou. IIL—No. 3.—Manrcn, 1827. 1 
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the cork, and passing it into the bottle, and states, that any a paratus 


having such conical funnei applied for the above purpose, he sal! 
consider to be an infringement of his patent right——Enrolled, July, 
1825. {lo 


the County of Warwick, Cock-founder, for his Invention of certain 
Improvements on Cocks for Drawing off Liquids. 


Tue patentee having observed, that very considerable inconveni- 
ence frequently arises from the plug of a liquor cock fitting too tightly 
into its socket, and that to prevent leakage, such fitting must be very 
accurately made, proposes as an improvement in the construction oi 
cocks generally, to place a tube of cork round the plug, and to cause 
the elasticity of the cork to produce the air and water tight fitting, 
instead of bringing the accurately ground surfaces of the metal plug, 
and its metal socket together, as is usually done. 

There may be severai modes devised of coating the plugs of the 
cocks with cork ; one mode suggested by the patentee, is to cut the 
cork to its cylindrical figure, fitting the socket, and then to bore the 
aperture for the plug, by means of a sharp cylindrical tool ; or the cork 
may be formed in a lathe, by turning against a sharp tool. It is pro 

»sed when these coatings of cork are properly fitted, that they shou!d 
Be immersed in water and boiled in their sockets, having a plug within 
to keep the cork to its figure; by which means, they will be made to 
fit more perfectly. 

This contrivance may be applied to cocks of almost every form and 
kind, and therefore the patentee does not confine himself to any pai 
ticular shape, but claims the invention of coating the plugs or lining 


the sockets of cocks, with cork, as perfectly new.—Enrolled, July, 
1825. rb. 


Specification of the Patent granted to Lewis Ausrey, of Two utcrs, 
in the county of Herts, Engineer, for an improvement or improve- 
ments in the web or wire for making paper. Dated July 4, 1526. 


I, the said Lewis Aubrey, do hereby declare, that the object of my 
invention of an improvement, or improvements, in the web or wire for 
making paper, is to produce the large water mark on wove paper mace 
on a machine working with endless wires or moulds, and which FE ac- 
complish by my said improvement or improvements in the web 0: 
wire, as follows. The warp is to be put on the loom in the usual 
way, consisting of small wires, according to the number of holes to 
the inch, as may be required, without the large warp being applie:|, 
until the small spaces in the reed are filled, agreeably to the widt) 
wanted; and when properly fixed at both ends, then a wooden 0: 
metal roller, about five inches diameter, and as long as the loom ts 
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wide, is to be fixed, resting on two iron bearings, at the tail end of 
the loom, at a little distance below the bottom roller, not quite under 
the centre. This roller must have a groove in it, so as to take a 
wooden or metal strip, into which roller the same is to be fixed by 
screws; and the said strip must also contain as many pegs of iron, 
steel, or other metal, as large water marks may be required in the 
sheet of paper, standing about a quarter of an inch out of the roller, 
above the surface, and divided to answer the large divisions left in 
the reed, from a quarter of an inch to one inch and upwards, at equal 
or unequal distances, as may be desired. The large warp is then to 
be placed on to each of the pegs, either circular or otherwise, round 
the five inch roller, until there be a sufficient length ; then each large 
warp (either circular or otherwise) is to be passed through the front 
harness, which should be very strong, and placed a little higher in the 
work than the small harness; from thence they are to be passed through 
large divisions of the reed one by one successively. Large divisions 
are left in the reed, for the purpose of receiving the large warp, and 
the ends made fast to a round iron rod, half an inch in diameter. I 
then place a metal roller to lay loose on the large warps, on a level 
with the bottom of the five inch roller; by which means, the whole of 
the large warps are made tight, equally with all the small warps. 
The weaving is then to be done in the usual way by throwing, to suit 
the number of holes required; and by means of a strong harness, 
standing higher than the smal! ones before described, the large warp 
is rendered flush with one surface of the wire, and projecting on the 
other surface. 

The size of the wire required, is governed by the number of hole 
work, as No. 8 warp intermixed with No. 15 or 16, when put to work, 
will show the large longitudinal water-mark lines, commonly seen in 
laid paper. A warp may also be produced, consisting of wires the icy 
same size, with a weft of similar wires, with large ones inserted : 


i’ 
transversely at equal or unequal distances, whether circular or other- ih % 
wise, so as to produce transversedly the large water-mark lines com- ey 
mon in laid paper. ie oo 

The wires may be made to any length and width used on machines, pie fre 
er moulds, and of any metal used in wire weaving. ea 
[ Repertory of Patent Inventions. ag | i 
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Specification of the Patent granted to Kowarp Hearn, of St. Leonard, ae i 
Shoreditch, in the county of Middlesex, Chemist, for a composition : : t 
or compositions to be used for the purpese of washing in Sea and a Hi 
other water. Dated May 8, 1826. he tt 
ie te 


I, roe said Edward Heard, do hereby declare that my compo- 
sition for rendering sea-water fit for washing, is thus performed. 
To a very concentrated solution of either of the alkalies, called soda 
and potash, I add an equal weight of any earthy base; but I give a 7 


Ho Awe 24 


164 THE FRANKLIN JOURNAL AND 


reference to, and usually employ, a native earth or earths called 

hina clay, or porcelain earth. ‘The alkaline solution and this earth 
being first well combined together, the mixture is then ground ina 
mill similar to what is used for grinding white lead in oil. This pro- 
duces a homogeneous thick paste, one pound of which is sufficient to 
soften four gallons of sea-water. 

Secondly. My composition for washing in fresh water, consists in 
chemically uniting either of the above-named alkalies of soda or pot- 
ash, with any resinous base; but for cheapness and suitability, 1 preter 
for this purpose common rosin. 

Any given weight of this substance may be boiled with the alkaline 
solution in a caustic state, until it is brought to a very thick pasty 
consistence, entirely soluble in water, when it is in a fit state for use, 
and may be employed as soft soap usually is, for the ordinary purposes 
of washing and scouring. 


Remarks by the Patentee. 


It has long been considered a desideratum to render sea-2water 
available for the purposes of washing. Several attempts have conse- 
quently been made at various times to effect this object, but they have 
uniformly failed from errors in principle. 

Instead of originating an inquiry into the causes which prevent soap 
from washing in sea-water, these attempts have invariably been di- 
rected to the fabrication of soaps, which should at once answer the 
urpose, without any preliminary treatment of the water. 

The futility of these efforts clearly betray the absence of all chemi- 
cal science in the pursuit. 

My researches, which began above twelve years ago, were, however, 
differently conducted. 

They commenced with an analysis of the constituents of sea-water, 
the nature and quantity of its saline parts were accurately determined, 
and this first step, naturally developed the means best adapted, for 
rendering sea-water fit for washing. 

The presence of the earthy salts called muriates of lime and mag- 
nesia were found to offer the chief obstacles:—they necessarily de- 
compose soap from the superior affinity of their acids for the alkali of 
the latter. 

Thus then, as a quantity of soap must in the first instance be 
destroyed to afford a sufficient supply of alkali to neutralize these 
acids (liberating at the same time the fatty base of the soap which 
attaches to the Tanna, and thereby increases the difficulty of washing,) 
it became obvious, that the proper mode of proceeding was to decom- 

se these earthy salts, preparatory to the use of soap. 

An alkaline solution of a certain specific gravity was then prepared, 
and added toa known quantity of sea-water, until saturation took 
place. The quantity‘of this re-agent sufficient for a gallon, was thus 
oe y ascertained ; and on every trial, it always produced similar 
results. 

On its introduction into the service of the royal navy, it was hailed 
asa most useful discovery, conferring an important benefit en the 
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seaman, and affording great facility to the maintainance of cleanliness 
on ship-board, se essential to health! but unfortunately the sfate or 
orm in which this re-agent was then prepared and confided to the 
care of seamen (who are ever fearless of danger, and too often neglect 
the precautions given to avert it) occasioned some accidents, which 
ultimately led to its disuse. 

The alkaline solution in a caustic and very concentrated state was 
liable to be spilled, and falling on wounds or cuts, would, of course, 
create pain and excoriation ; some few occurrences of this nature soon 
operated to lessen its utility in the estimation of one of the Govern- 
ment Boards, and its further supply was ordered to be discontinued. 

Though deeply disappointed, my efforts were nevertheless unre- 
mitted, to free the application from every objection. During the 
course of very harassing investigations, [ learnt that one of the usual 
processes in washing on board of ship, consists in the use of wrine and 
pipe clay, which latter they scrub with a brush on the surface of the 
linen, and finally rinse in the surrounding sea- water. 

To supersede a practice so odious, so filthy. and altogether so in- 
adequate to the purpose, I conceived the idea of employing an earthy 
base more saponaceous than pipe clay, which, while it should act asa 
detergent, might at the same time become a useful vehicle for the 
absorption of the alkaline solution, and ferm therewith a paste in a 
tangible state, safe to handle, easy of measurement, and readily dif- 
fusible in sea-water. 

The process described in the specification above, prepares the com- 
position on this principle, and completely answers the intended pur- 

ose. 

On the admixture of this paste, with its due proportion of sea-water, 
a thick cloudiness is perceptible, arising partly from the earthy base 
of the composition, and partly from the liberation of the earths of lime 
and magnesia, constituents of the muriates. These, in a state of 
mixture, are suffered to subside, and the clear water afterwards sepa 
rated either by a syphon, decantation, or filtration, as happens te be 
most convenient. ‘The earthy deposit may then be more efficaciously 
employed than pipe-clay, in all cases where the latter had formerly 
been used; and the clear sea-water may be advantageously applied 
for the removal of these earths, should any adhere to the clothes, and 
for finishing the wash with soap, in the way usually practised by 
Jaundresses. Should facilities exist for the purpose, the sea-water 
would answer best if previously heated, the precipitation of the earths 
would be accelerated, and the operations more effectual and expe- 
ditious; but under every possible disadvantage, cold sea-water may 
still be successfully used. 

Passengers and others proceeding ow long yoyages, whose garments 
are usually of a finer quality than those of common sailors, should 
only use the clear sea-water, and reject the sediment as inapplicable 
to their wants ; this will enable them to perform a wash with as much 
neatness and effect as is done on land; and they may rest assured, 
that the apprehensions hitherto entertained of catching cold from the 
dampness ef linen washed in sea-water. are quite groundless in this 
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instance ; for the earthy salts, so attractive of moisture in their nafura! 
state, being decomposed and separated, can no longer produce such 
effects, and the salts which actually do remain in solution, possess no 
such deliquescent property. 

The second object of the patent is a composition for washing in 
fresh-water. ‘i 

The resin here employed as its base, has, it is true, been used be 
fore, though in a very limited proportion (perhaps from an eighth to 
sixteenth part) in combination with fats and oils to compose a soap, 
known in commerce as yellow soap; but it has always been confined 
to this description of soap, and never before formed into a binary 
compound, to the entire exclusion of all fats or oils in the composition. 
Soap, in fact, may be defined to be a ternary compound, consisting 
of fat or oil, an alkali, and water; any substance added to these, is 
only extraneous, and put in either with a view of adulteration, or to 
give a particular character or quality to the soap; the above resinous 
compound, therefore, cannot possibly come under the designation of 
soap, differing so essentially as it does in its constitution and appear- 
ance ; it nevertheless possesses properties in common with soap, such 
as perfect solubility in water, and evena greater degree of detergency. 

This latter quality and its low price must particularly recommend 
it to the consideration of those whose consumption of soap is extensive ; 
and in all cases where economy becomes an object. [ ib. 


On cheap and easy methods of preventing Houses from taking fire, and 
on the necessity of establishing regulations to enjoin the adoption of 
some means of this nature in the Metropolis. By Mr. J. W. Bos- 


WELL. 


[FROM THE REPERTORY OF PATENT INVENTIONS. | 


Few situations can be conceived more horrible than that of a family 
in the upper part of a house on fire, having the staircase in flames, 
waiting for the tardy assistance of ladders, and expecting every instant 
to fall a prey to the devouring element. Yet how often families have 
been exposed to similar sufferings of late in this city, and to what is 
much worse, the dreadful reality of some of their nearest and dear 
est connexions having actually thus perished in tortures too shocking 
for contemplation, we have only to run over the public registers of 
intelligence for the last year to convince ourselves. 

In my small circle of acquaintance, I know a gentleman who lost 
his only son in this manner, who was a very amiable, clever, sensible 
young man ; and a lady, whose uncle and his whole family, (consisting 
of his wife, near her lying in, two danghters, one thirteen years of age, 
the other seven, and a son nine years old.) suffered a similar fate, with 
some aggravating circumstances; for the father, finding he could not 
Save his family, rushed into the flames to perish along with them: and 
probably there are now many persons here, who could produce exam 
ples as gad as these I have mentioned ; and some who could authentt 
cate facts still more distressing. 
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Yet, sensible as we all are of the shocking nature of these circum- 
stances, we soon forget them, and do not carry home to ourselves the 
appalling truth, of our being all continually liable to a similar fate; we 
look on this with a torpor truly astonishing; and while we interest 
ourselves, and make large subscriptions to avert the sufferings of 
people removed half the globe from us, view with indifference dangers 
of such magnitude to every thing we hold valuable, and take not a 
single step to prevent them, no more than if they were the result of 
inevitable fatality ; which is so far from being the case, that it is from 
the want of attention alone of those, who have the power to regulate 
the construction of our buildings, that so much risk, and so many 
sufferings arise. 

We pity the infatuation of those who reside on the sides of volcanoes, 
exposed to the overflowings of lava, the overwhelming of ashes, and 
discharges of stones, by which whole cities have heretofore perished ; 
and yet are quite at our ease in situations nearly as bad. Every one 
knows what a large portion of London was formerly destroyed by a 
single fire, and the devastations before-mentioned of that element last 
year in various parts of the metropolis (some of which were to a very 
large extent) are still fresh in the memory of all. In other countries 
the same has happened in a remarkable manner. ‘The city of Lyons 
in France was at a remote period totally destroyed by an accidental 
conflagration, and a remarkable expression of Seneca relative to this 
event is often quoted, which imports that between a city in a flourish 
ing state and one totally desolated, the space of a single night alone 
intervened. But while the conflagrations of London have produced 
no change of consequence in the construction of the houses to lessen 
the risk from fire, what Lyons has suffered in this respect seems to 
have had a direct contrary effect; for at present the houses in it in 
general are built admirably secure against this tremendous danger ; it 
is true that, in Paris, and many other cities and towns in France, 
somewhat of the same care is to be observed, but there it is eminently 
conspicuous from their stair-cases as well as their floors being fire- 
proof. 

It might be thought that to secure houses in this manner, would be 
extremely difficult, and attended with enormous expense, from its not 
being attempted in this country; but this is by no means the case ; 
on the contrary, the means are simple and easily executed, and the 
expense, taking every thing into account, sometimes less than in 
our mode of building: a few lines will serve to prove this. 
Throughout France, as far as I have heard, the method which they 
use in the two cities mentioned, in laying the floors of their houses, is 
followed ; there, after fixing in the beams and rafters, they first nail 
on over the latter, coarse rough boards, and then cover the whole, some 
inches thick, with plaster, over which again they lay tiles, mostly of 
a hexagonal form. and about six inches across, and often smaller, 
Square tiles are only used for kitchens and passages, and sometimes 
thin slabs of stone are laid in the better apartments ; and even where 
the parquet floors are used, the plaster is never omitted, so that even 
if one of the thin walnut pannels of the parquet should be burned by 
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accident, the fire cannot penetrate to the joists, or spread laterally 
from want of air from below. I believe the coat of plaster in the floor 
is never less than five or six inches thick. I have seen it of nine 
inches in thickness in the upper floor of a building in the Fauxbourg 
du St. Marcel, in Paris, which yas formerly a convent of Carmelites, 
and is now a manufactory, where I had an opportunity to measure it, 
im an aperture newly made through an upper floor, for the passage of 
the revolving leather bands of some machinery. 

It may be easily conceived what security floors formed in this man- 
ner give against fire; and in fact, it is so great, that, on all those 
covered with tiles, or with stone slabs, fires might be made in the 
middle of the rooms without any danger; which indeed, is often put 
to the proof, for that is the place where the lower classes generally 
fix the iron stoves, or those made of tiles, which have come so much 
into use there of late years; and as some of this class occupy the up- 
per parts of houses, where the first nobility reside, this and the very 
careless habits of the French in general, respecting fire, would often 
produce fatal accidents, that could not be buried in obscurity, if not 
counteracted by the effect mentioned, of the thick plaster coating 
under the tiled surface of their floors. 

In Paris, several of the staircases of the better houses are of stone, 
and in the other houses they are made of a frame-work of wood, in- 
termixed with bricks and plaster, and covered with tiles; which af- 
fords a good defence against fire, though inferior to the stone, as is fre- 
quently tried by the Portieres, whose favourite place for establishing 
their marmitfes to make their soup, is close to the staircases below, 
or on the landing places. But in Lyons, stone stairs are almost uni- 
versal, and the security from fire, of this important means of commu- 
nication, made proportionally greater; here much ingenuity is often 
displayed in their structure, avd particularly in the smaller houses 
latelv built, united to great simplicity of design, and the most efficient 
stability. ‘The walls also of the houses, both in Paris and Lyons, are 
in general built with much more strength and solidity than ours. So 
that after experiencing for some time the great security against fire 
which houses built in this manner afford, on returning home to ou: 
deal floors, wooden staircases, and partitions of wainscot, or of lath 
and plaster, our houses seem like so many funeral piles of the ancients, 
only waiting for the application of the torch, or the casual fall of a 
candle, to burst into flames, and consume the inhabitants. 

In attributing the security of the French houses from fire to the 
thick coat of plaster, which forms the basis ef their floors, my ob 
servations are confirmed by the experiments of Lord Charles Mahon 
on this subject, as published in the Philosophical Transactions for 1778. 

. 884. He preserved buildings from taking fire from 7 ee wom genes. 
Findled to prove them, by surrounding the joists of the floor with 
laster, or filling up with it the intervals between them, having first 
Fad slips nailed along the sides of the joists, and short laths laid across 
over the slips to support the bed of plaster. [have seen in some ol 
the houses newly erected in Paris and in Lyons, circumstances, wich 
led me to suppose, that the plaster of their fleors was sometimes sup 
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perted in a manner somewhat similar; for in several of them I have 
observed battons nearly an inch in thickness, nailed beneath the joists 
of the floors with nails full as long as our twelve-penny nails, instead 
of the common ceiling laths, before any boards whatsoever were laid 
over the joists ; which I concluded cod be for no other purpose but 
to support beds of plaster between the joists, so as to dispense with 
boards entirely, which the nature of their plaster would very well 
enable them to do; for being made from gypsum, which is the common 
material of the country, it swells so much in setting as to occasion a 
strong lateral adhesion to the sides of the joists, which, in addition to 
the support of the battons, and of the coat of plaster above the joists, 
might very well support the flooring tiles, and any common weight 
likely to be laid on them ; besides which, their dry plaster in a mass, 
as they prepare it, is nearly as firm and solid as our Bath stone, and 
will sustain very heavy weights before it will break. 

Custom and fashion are with us like the imaginary gods of the 
heathens ; and although we do not build temples to hem, yet we cease 
not to sacrifice human victims to their power. ‘To point out the folly 
ef continuing to make burnt-offerings to custom, by persevering in 
building houses so liable to combustion, and to request some attention 
to, and calculation of, the numbers who have perished in flames through 
this usage, might be thought sufficient to obtain some relaxation in its 
continuance, or at least render matters so trivial in comparison as the 
colour of a floor, of no moment whatsoever: but too much experienced 
in the power of this false divinity, not to*know what weight this small 
matter would, from its influence, be made to obtain, | am happy in 
being able to point out a means of obviating objections on this point ; 
and in so far helping to render more secure the lives even of those, 
who would sooner risk them than use red tiled floors in their cham- 
bers (though tiles shaped as in France, painted, and kept bright by 
wax, are far from having a disagreeable appearance ;) and who, though 
it is obvious that they could be easily covered by carpets, would con- 
tinue to reject them. 

Chance threw in my way in Paris a spacious handsome saloon, 
which for a considerable time I thought was floored with parquet, (or 
squares of pannelled, or inlaid work, composed of short narrow pieces 
of walnut-wood ;) the addition of a large carpet, which is very unusual 
there, helped to keep up the mistake ; but a bolt having to be put into 
the floor at the bottom of one of the double doors, the workmen in 
fixing it, made a cavity in the floor, which showed at once that it 
consisted solely of plaster, or gypsum, painted over, but so well paint- 
ed, as to deceive on a casual inspection. ee 

The application which might be made of this circumstance here, 
struck me forcibly at the time, and appears so obvious, that I think I 
may now fairly demand of the most mgid votary of custom or fashion, 
without much risk of an effectual reply, if they had the floors of their 
chambers prepared with gypsum plaster in this manner, and painted 
so as to imitate the grain, colour, and interstices of deal boards, not 
even forgetting heads of nails, (which the talents exhibited on numerous 
hall doors, prove that we have many artists capable of executing,) and 
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if all were well covered with the usual allowance of carpeting, whe- 
ther the risk of being convicted of deviating from the actual deal 
boards, by some friend with a microscope, would not be amply com- 
pensated by the safety to their families and property, which such floors 
thus prepared would occasion ? : 

This last method of preparing floors, in addition to the advantages 
mentionéd, would also most probably cost less than deal floors, par- 
ticularly if the builder prepared his own gypsum from the rough blocks 
landed on the wharves, as he ought to do in this case; and, in some 
pe of this country, this is so well known, that plaster floors have 

n used there as a matter of economy, longer than I can at present 
state ; but I can well recollect that I saw plaster floors in upper rooms 
near Uttoxeter, many years ago, and understood then that it was a 

tice of ancient date; the plaster is of a gray colour there, and 
only used for bed rooms ; but even this sort, if painted as I have men- 
tioned, might serve for the best rooms in the house; at any rate gyp- 
sum, which forms a perfectly white plaster, is to be had in abundance 
in various parts of Great Britain, and in the North of Ireland, so that 
the use of the other sort is not a matter of importance, but only as a 
local convenience. The substance of which the gray plaster floors 
were made, was found in the neighbourhood, and was said to be of 
the nature of gypsum ; but from its colour, I rather suspect it to have 
been what coal viewers call clunch, which consists principally of clay, 
bituminous matter, silex, and iron; and which, when prepared by 
calcination and pulverization, is asserted by good authority, to afford 
a water proof cement, equal, if not superior, to Roman cement. 

It should also be noted, that if tiles should be preferred for floors, 
it is not indispensable that they should be red ; white tiles could easily 
be procured from the potteries, or thin slabs of Portiand stone might 
be used for the same purpose, where a little additional cost was not 
an object; and for houses of men of large property, we have ample 
means of producing the most beautiful floors conceivable, by reviving 
the tasselated floors of the ancients, which only require a demand, to 
be produced in equal beauty with their best specimens, the method of 
making them being perfectly well known, asi, in some respects, still 
practised in Italy. 

Floors of the description mentioned might be objected to for their 
being cold to the feet in winter, but on this point I can speak from 
experience, having used in France floors of tiles, of stone slabs, of 
painted gypsum plaster, and of walnut parquet, and can answer for it, 
that through a carpet the cold of the three first was in no degree 
more perceptib e than that of the last, which being of wood, could be 
little if at all different from our deal floors in this respect, while they 
all had the advantage of being impervious to air, which sometimes 
passes very disagreeably through the chinks of our floors; and also that 
of intercepting ail noises from the other apartments, which they sepa- 
rate from that occupied. 
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Messrs. Denosnye on the use of Alcohol for purifying and refining 
Sugar. 


Tur process usually employed for refining rough sugars, requires 
the use of a considerable quantity of lime water, and bullocks’ blood. 
The refiners have been uncertain of the proper proportions to be used, 
being generally unacquainted with the action of the first, and with the 
ill effects resulting from too great an addition of the second. The 
chemical effect of the compound is unknown to refiners generally. In 
the process all is uncertain ; the heat necessary to be employed alters 
the quality of the material, and the boiling of the sirop increases the 
inconvenience, which becomes more perceptible in proportion as the 
substance is drained off, for it not uncommonly happens that a gas is 
Eg during the process, which is inflammable upon the approach 
of a light. 

In the process we have adopted, the raw sugar is purified without 
the use of heat or of any destructive agent, such as lime water, or bul- 
locks’ blood ; of which the principles on which they act are compli- 
cated, various and uncertain in their application. We substitute for 
the means commonly employed, the use of one agent alone, the action 
of which is well ascertained ; this agent is aicohol, a spirit obtained 
by distillation of wine or grain, or whatever is susceptible of spirituous 
fermentation ; the alcohol obtained from any of these being exactly the 
same in its chemical properties: we employ this agent in the following 
manner : 

Upon a given quantity of the raw sugar we pour a certain quantity 
of well rectified alcohol at from $2° to 34° of the areometer of 
Baumé,* we shake the two substances, and then leave them for some 
hours to digest, repeating the agitation from time to time, after which, 
the alcohol is slowly poured off from the sugar which is not dissolved ; 
this manipulation is repeated till the last portions of the alcohol are not 
sensibly coloured. This process is founded on the principle, that 
alcohol possesses the property of dissolving when cold, only the mo- 
lasses, which the raw sugar contains, and not acting upon the crys- 
tallized sugar, thus separating completely all the parts of the raw 
sugar which are not capable of being crystallized ; these parts are 
composed of a substance lighter than the sugar, and soluble in water, 
and in alcohol ; they contain a feculent substance, as well as the mo- 
lasses, this is probably what has required the use of the lime water, 
and bullocks? Piood, to effect its complete separation ; it is, however, 
by the alcohol easily held in separation from the sugar, which pre- 
cipitates itself to the bottom of the vessel, under the appearance of a 
white sand. ‘The sugar being well drained and dried by a very gentle 
heat, or in the open air, has the appearance and the taste of the fine 
Martinique and Havanna sugars, and possesses a degree of dryness sel - 
dom to be met with in these, with very little colour ; when it is wished 
to make it remarkably fine, it is dissolved (after being drained, but 

not entirely dry.) in the requisite quantity of water heated in a covered 
vessel, in order to draw from it by distillation the small portion of alco- 
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hol which it retains. This new process is much more expeditious than 
the old, as in less than twenty-four hours, we obtain a result, which 
used to require a much greater time ; we employ no combustible, and 
greatly diminish tlie labour required. The alcohol oy 9 a for this 
purpose is not lost; that portion of it which is the most highly coloured, 
is immediately distilled, and gives for residue a molasses “or sugared 
substance, not crystallizable, to be preferred for flavour, purity and 
clearness, to that which comes from the refiners. The other portions 
of the alcohol are made use of for the first washings of the new raw 
ve till it becomes saturated with molasses. By the use of the alco- 
hol the finest kind of lump sugar may be obtained in less than a month, 
and in much less time a powdered sugar of superior whiteness. The 
quantity of alcohol to be employed varies with circumstances, but 
generally approaches te the weight of the sugar. 

[London Journal of Arts, §¢ 


A new Lithographic Wash, by M. Exce.iman. 


Ir is still to be regretted that the means of giving effect to the 
delicate parts of designs, executed in Lithography, such as the clouds, 
the reflection of light, and the distances of landscape, remain to be 
discovered ; we are therefore compelled to confine ourselves toe th 
most simple touches, or incur the risk of rendering the parts too heavy 
or too black, in the absence of half-tints, so essential to the harmony 
of the design. M.Engellman has rendered the most essential service 
to the art by his lithographic wash, of which he has already made the 
most happy application, in the fine collection of monuments of ancient 
France, by M. M. Taylor, de Cailleux, and Charles Nodier, combin- 
ing the advantages of a rapid and easy expedition, with that of afford 
ing to the artist a distinct view of the effect of the tints as they are 
produced. We give the details of the process as it is described in 
the eleventh volume of the Brevets of Invention. 


Composition of the Ink. 


Put into a metal vessel, four parts of virgin wax, two parts of tal 
low, two parts of dry soap, melt the mixture, stirring it frequently. 
till it becomes of an inflammable temperature, then throw in three 
parts of gum lac, and one part of water, saturated with salt, when the 
scum has ceased to appear on the surface, mix in one part of lamp- 
black, the lightest possible, of the quality made at Paris, adding after- 
wards four parts of common printer’s ink, let the mass cool, then for 


the facility of use, make it into sticks of about an inch and a half in 
thickness. 


Composition of the Reserve. 


To three parts of water, in which gum arabic has been dissolved in 
sufficient quantity to give it something of the consistence of oil, add 
one part of ox gall, and as much vermilion as to give a deep colour to 
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ihe mixture, so as to distinguish easily the work upon the stone. 
Every other colour produces the same effect, but the vermilion ap- 

ars preferable on account of the brightness which makes it come 
out of the black, which sometimes covers it too strongly. 


Design upon Stone. 


To prepare the stone for the lithographic wash, it is necessary to 
give to it the finest grain possible, and the most equal surface, rub the 
wrong side of the paper with blood stone, following the strokes with 
a blunted point, this operation finished, cover the margin of the stone, 
and generally all the parts which should remain white, with the reserve 
before described ; this colour ought to be sufficiently fluid to admit 
of the finest lines being made with the pencil, then pour some drops 
of the essence of turpentine upon the stone, rubbing the surface 
with a stick of the ink, the composition of which has been described, 
continuing this till the liquid ink which has been formed by this ope- 
ration, becomes of a consistence fit for use, which can only be ascer- 
tained by experiment, then charge a ball such as is used by print- 
ers, covered with white leather, it is convenient to have several of 
these of different dimensions for covering the various spaces. ‘There 
should be very little colour upon the ball, as only the jutting out 
parts of the stone should receive the colour, the experiment should be 
first made upon a stone that has no design, when it produces the tone 
required, then beat as equally as possible the whole of the surface 
till it has acquired the lightest tint of which it is susceptible, then 
cover again with the reserve, the places judged to be sufficiently co 
loured, and in diluting the ink, which may have dried during the 
operation, repeat the beating and thus produce a stronger tint, 
alter which, cover and beat alternately, till the most vigorous tone 
is produced, then soak the whole of the stone in water, and rub if 
with a sponge. 

The reserve having formed an impenetrable bed for the colour, and 
prevented the places which had been covered from being too deeply 
charged with the black, it then dissolves, carrying off all the surplus 
of colour, which the ball had deposited, all the tones will then ap- 
pear corresponding with the design which has been traced with the 
reserve. Squeeze the sponge repeatedly and wash the stone, so that 
there may not remain the least vestige of the gum. If some parts of 
the design are considered to be not sufficiently coloured, the colouring 
and beating should be repeated till this object is effected; these 
operations finished, it may sometimes be necessary to retouch the de- 
sign with a crayon, or with lithographic ink, or to take away parts 
with the scraper, the stone is then prepared by passing over it, an 
acid spread with water in the same manner as an ordinary design with 
a crayon, the printing is performed with the presses commonly used 
in lithographic work-shops. (Tb. 
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On Improvements in Blowing Machines, and Cupola Furnaces, for 
Iron-Founders. By Tuomas Git, Esa. 


We have been lately favoured by an intelligent friend, an iron. 
founder and engineer in the country, with the following particulars of 
his blowing-machine. Instead of the common bellows, he employs 
two square trunks, made of hard and well seasoned mahogany, and 
well rubbed over with black-lead. These trunks are each sixteen 
inches square, and have wooden pistons in them, which have slips of 
wood on each side, around them, made to spring out of grooves lightly 
packed with cotton, so as to fit the interior of the trunks more accu- 
— These pistons are alternately actuated by means of opposite 
cranks, driven “ the power of a horse, so as to make forty double 

strokes per minute; and the trunks deliver the air which they have 
received, through valves at their lower ends, opening inwardly, through 
two bent _ fitted up with other valves, likewise opening inwardly, 
into a middle equalizing chest, or reservoir, which is framed between 
the two trunks, and is of the same dimensions with them. Upon the 
— end of the chest, a circular expanding bag er receptacle formed 
of leather, and of a conical shape, or widening upwards, is mounted, 
having a flat wooden top to it, and wooden hoops at regular distances 
apart, similar to the upper parts of the well known cylindrical leather 
bellows ; to the -wooden top a round iron rod or stem is affixed, hang- 
ing downwards, and passing through holes made in two wooden bars, 
affixed across the upper and lower parts of the chest, to guide and 
steady the motion of the leather receptacle, upwards and downwards. 
The top is loaded with about two hundred weight; and a stout helical 
spring 1s affixed to the lower end of the rod, which, in rising, presses 

inst the lower bar, and in case of the horse starting suddenly, 
breaks the shock, and prevents mischief. A nozzle, two inches in 
diameter affixed below, in front of the receptacle, delivers the blast 
into the cupola furnaces. He thus produces a continual and nearly 
equable blast, of great efficacy in fusing his cast-iron, and infinitely 
superior to the sharp blast too frequently employed to the injury of 
the iron which it oxidates, and thus frequently reduces the best pig- 
iron to an equality with the inferior and lower priced kinds. Besides 
this serious evil, a too sharp blast cools the coke to blackness instead 
of exciting it, as a well regulated one does. 

Besides the usual cupola furnaces, this intelligent engineer has 
adopted one of a much smaller size, and which is also mounted upon 
wheels, so as to be run from the bellows near to the moulds. It is 
six inches and a half only in its internal diameter, and he finds it ex- 
ceedingly convenient in quickly fusing small quantities of cast-iron. so 
little, even, as half a hundred weight at a time, when work is wanted 
in a hurry; he even thinks, that it might be advantageously substituted 
for the melting pots and wind furnaces, ordinarily employed in the 
small cast iron founding business, and with a great saving in the ex- 
pense of fuel and melting pots. We have also been informed by an 
eminent iron-founder and engineer in town, that he has himself just 
had a cupola furnace lined, of the diameter of seven inches only inside 
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at the basin ; although it widens above in a conical form, for the sake 
of holding more coke, it is not, however, mounted upon wheels. 

In point of contrast with these small cupola-furnaces, the last men- 
tioned engineer informs us, that he has lately heard from Glasgow, 
of cupola Wades twelve feet high being introduced there, and which 
will contain at once, three separate charges of fuel and cast-iron; 
namely, one charge of iron melted, and ready to run out; another, in 
a great state of forwardness above it; and the third only beginning to 
be heated. And that, as these charges are continually renewed, not 
oaly a very great saving of time and fuel is thereby occasioned, but 
the quality of the iron is also greatly improved. There are two pairs 
of bellows employed to heat these furnaces ; but, instead of delivering 
the blast into one aperture only, as usual, they are placed so as to 
deliver it into two, made at right angles to each other, in the octangu- 
lar bases of the furnaces, so that the blast alternately crosses the in- 
sides of the furnaces in opposite directions. 

It is not a little singular, that both in town and country the iron- 
founders can find nothing better to line the interior of their cupola- 
furnaces with, than mept-duids Possibly the mixture of vegetable 
matters with the sand, gravel, clay, &c., which form the ordinary 
materials of roads, becoming carbonized by the heat, may tend to hin- 
der the fusion of the lining, as the mixture of coke, grossly powdered 
with Stourbridge clay, does the melting pots employed in cast-iron 
founding in the smalf way; (see vol. ii. p. 159. of this Journal.) 

We have been informed, that at another iron-foundry in the coun- 
try, which casts three tons a day on an average, the proprietors make 
it a practice to take down the lining of fire-bricks in their cupola-fur- 
waces every week, and for that purpose build them up with sand only. 
f Technical Repository. 
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MECHANICAL JURISPUDENCE.—No. XIV. 
BY PETER A. BROWNE, Ese. 

On the law of Patents for new and useful Inventions. 
ON THE PAYMENT OF THE FEES. 


On applying for a patent, under the laws of the United States, the 
first thing required is the payment of the expenses. The eleventh 
section of. the act of Congress of 1793, declares, “ that every inventor, 
before he presents his petition to the Secretary of State, signifying his 
desire of obtaining a patent, shall pay into the Treasury $30, for which 
he shall take duplicate receipts ; one of which receipts he shall deliver 
to the Secretary of State, when he presents his petition: and the 
money thus paid shall be in full for the sundry services, to be per- 
formed in the office of the Secretary of State, consequent on such pe- 
tition, and shall pass to the account of clerk hire in that office.” 
Every one the least conversant with the subject of taking out pa- 
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tents in foreign countries, will be struck with the smallness of the 
sum required hy the Act of Congress. 

It will be observed, that the payment of the $30 is a prerequisite 
to the presentation of the petition. Nevertheless, if the officer issues 
the letters without the money being paid, the patent will not be there. 
by invalidated. 

THE METHOD OF APPLYING FOR A PATENT, 


The method o applying for a patent is bya retirion. In England. 
the petition is directed to the King. In the United States, it is ad- 
dressed to the Secretary of State, signifying a desire of obtaining an 
exclusive property in the invention, or discovery; and praying that a 
patent may be granted therefor. 

In Godson’s law of patents, pase 47, it is stated that there is no 
clause in the English Statute by which the subject can demand a 
patent as a matter of right; that it is a free gift of the King, emana- 
ting from him as the patron of Arts and Sciences, and granted as a 
gracious favour, at the humble request of a subject. 

In the United States, it is a constrruTIoNAL RIGHT, which the 
citizen may demand, and which the officers of government have no 
power to withhold. 

The petition should state in clear and precise terms, the art, ma- 
chine, manufacture, or composition of matter, or the improvement, of 
which the petitioner claims to be the inventor. Many law suits would 
be avoided if strict attention was paid to this suggestion. 

Let the applicant bear in mind, that the petition is the foundation 
of his claim ; that the letters patent, which issue in the manuer herein- 
after stated, will describe his invention in his own language, as used 
in his petition. The Act of Congress says the letters patent shall 
issue, “reciting the allegations and suggestions of the said petition, 
and giving a short description of the said invention, or discovery.” 
This short description is copied from the petition. In the case of 
Boulton v. Bull, (so often referred to,) the patent was for “a new 
invented method of using an old engine in a more beneficial manne! 
than theretofore, by the mechanical employment of certain principles;” 
and much time was spent, both at the bar, and on the bench, in en 
deavouring to find out what it was that the patentee claimed to have 
invented. In several other instances which could be mentioned, a 
want of precision in stating whether the discovery claimed was of the 
original machine, or only an improvement, has led to much useless 
litigation, and, in more than one instance, has endangered the paten 
tees’ rights. 


THE OATH OR AFFIRMATION. 


This ceeee should be accompanied by an oath, or affirmation, that 


the applicant doth verily believe, that he is the true inventor or dis- 
coverer of the art, machine, or improvement, for which he solicits a 
patent. This oath is a prerequisite, without which the patent ought 
uot to issue. But the validity of the patent, if issued, docs not at al 
depend upon this oath. 
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in the case of Whittemore v. Cutter, 1 Gallison’s reports, 429, 
an action was instituted for a breach of a patent right in a machine 
for making of cotton and wool cards. One objection taken was, that 
the oath made by the inventor, did not conform to the Act of Congress. 
Judge Story observed, “the statute requires that the patentee shall 
swear ‘that he is the true inventor or discoverer of the art, machine, 
or improvement.’ The oath taken by Whittemore was, that he was 
the true inventor, or improver, of the machine.” The taking of the 
oath was but a prerequisite to the granting of the patent, and in no 
degree essential to its validity. It might as well have been contended, 
that the patent was void, unless the thirty dollars required by the 11th 
section of the act, had been previously paid. Nevertheless, it is ne- 
cessary to be very careful in drawing up this oath; for, the next rule 
to be laid down relative to the affidavit is, that, 

Where the words of the patent or specification are doubtful as to the 
subject of the grant, the affidavit may be resorted to, in aid of the con- 
struction. 

This was decided in the case of Pettibone v. Derringer, by Judge 
Washington. The patent was for “a new and useful improvement 
in musket, pistol and rifle barrels, by an auger called the spiral groove, 
or twisted screw auger.”? The specification stated that “the invention 
consisted in the manner of making the auger, or the particular form 
or construction of the same, as also the mode of application.” The 
affidavit stated that “he (the applicant) verily believed that he was 
the first inventor of the improved method of making augers, or bits, 
for boring musket, pistol, and rifle barrels, as above described.” 
Judge Washington remarked, that whether the want of an affidavit 
will avoid the patent, or will in all cases confine the patent to the 
invention stated in it, as the defendant’s counsel have contended, are 

uestions which need not be decided in this case ; but there can be no 
doubt that when the construction of the patent and specification as to 
the subject of the grant is doub/ful, the affidavit, if more precise, may 
be resorted to for explanation, and to remove ambiguity. It would 
seem to be particularly proper to do so, for restraining general ex- 
pressions in the specification ; as the oath required to be taken by the 
Act of Congress is, that the inventor does verily believe that he is the 
true inventor of the art, machine, or improvement, for which he so- 
licits a patent. 

4. If the applicant be a resident Alien, he is required, by the Ist 
section of the Act of Congress of the 17th of April, 1800, to swear, 
or affirm, “ that such invention, art or discovery, hath not, to the best 
of his knowledge or belief, been known, or used, either in this, or any 
foreign country.” 


OF THE SPECIFICATION OR DESCRIPTION, 


The next thing required by the Act of Congress is the description, 
or, as it is generally called, the specification; the words are these, 
“and shall deliver a written description of his invention, and of the 
manner of using, or process of compounding the same, in such full, 
clear, and exact terms, as to distinguish the same from all other things 
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before known, and to enable anv person skilled in the art or science, 
of which it is a branch, or with which it is most nearly connected. to 
make, compound, and use the same. And in the case of any machine, 
he shall fully explain the principle, and the several modes, in which 
he has contemplated the application of that principle, or character, bv 
which it may be distinguished from other inventions.” 

There is nothing in the statute of James which requires any speci 
fication, and for about a century after the passing of the act, none was 

uired; but a clause or proviso is now generally inserted in the 
British patents; that is, “if the patentee shall not, within a stated 
time, particularly describe and ascertain the nature of the said in- 
vention, and in what manner the same is to be performed, by an 
instrument of writing under his hand and seal, and cause the same to 
be enrolled in the Court of Chancery, then they shall become void.” 
See Harmar v. Playne, 11 East. rep. 101. 

To pursue the order laid down in the Act of Congress, the applicant 
must first give a description of his invention. The public having a 
right to knew, in precise terms, what it is that the applicant claims 
to have invented. 

In M‘Farlane v. Price, 1 Starkie’s reports, 199, which was an action 
for infringing a patent for certain improvements in making umbrellas 
and parasols, Lord Ellenborough said, “the patentee in his specifica- 


tion, ought to inform the person who consults it, what is new and 
what is o/d. He should say, my improvement consists in this, describ- 
ing it by words, if he can,” &c. 

And in Lowell v. Lewis, 1 Mason’s reports, 187, Story, Justice, 
says, “I accede at once to the doctrine of the authority which has 


been cited (alluding to the above case) that the patentee is bound to 
describe, in full and exact terms, in what his invention consists.” 

It would appear also that the specification should agree with the 
ney which, as before shown, accords with the petition; and there- 
ore it may be laid down as a rule, that the specification must agree 
with the petition. 

Lord Cochrane obtained a patent for “a method, or methods, of 
more completely lighting cities, towns, and villages.” The specifica- 
tion described certain improvements upon street lamps. Mr. Justice 
Blanc said, “ I think this patent cannot be supported : it is in substance, 
a patent for an improvement in street lamps, and should have been 
so taken.”” Cochrane v. Smethurst, 1 Starkie’s reports, 205. ‘This 
case is quoted in 1 Mason’s reports, 476, and approved by Judge 
Story. 

A patent for an improved machine, must show precisely, in the speci- 


fication, in what the improvement consists. 


- In the above mentioned case of Lowell v. Lewis, 1 Mason’s reports, 
188, Judge Story, to what is before quoted, adds, “and if it be for 
an improvement on/y, upon an existing machine, he should distinguish 
what is new, and what is old, in his specification, so that it may c/ear/y 
appear for what the patent is granted.” 

In making this description no part of the invention must be omitted, 
the whole must be described. ‘This is laid down in Buller’s, N. P. [ 77.) 
* If the specification be, in any part of it, materially false or defective, 
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the patent is against law, and cannot be supported;” and again, “if 
any one part of the invention be not sufficiently described, the patent 
is void.” 

In the next place, the Act of Congress requires, that a description 
be given of the manner of using, or process of compounding the in- 
vention. In so doing the patentee must be careful not to omit any 
thing that is useful in the operation. 

A patent was granted for making steel trusses, and it appeared that 
the patentee. in tempering the steel, rubbed it with tallow, which was 
of some use is the operation, and because this was omitted, the speci- 
fication was held to be insufficient, and the patent was avoided. Li- 
ardet v. Johnson, cited by Mr. Justice Buller in Turner v. Winter, 
1 Term Reports, 602. 

In like manner, the patentee must be on his guard not to insert in 
his specification unnecessary ingredients, which will not answer the 
purpose. 

Turner obtained a patent for producing a yellow colour for painting, 
for making white lead, and separating the mineral alkali from com- 
mon salt; all by one propia. One of the ingredients directed to be 
used was minium, which, it was contended, would not answer the 
purpose. Buller, J. observed :—* If he (the patentee) could only make 
it with two or three of the ingredients specified, and he has inserted 
others which will not answer the purpose, that will avoid the patent.” 

Again: He must not conceal a more beneficial mode of pach sa the 
invention. It must be borne in mind, that the patentee makes a con- 
tract with the public, that in consideration of the protection afforded 
during the fourteen years, he will teach them the whole process; any 
concealment, therefore, would be a fraud upon the public. 

W. Brown took out a patent for a machine, or machines, for the 
manufacture of bobbin-lace; and it appeared upon the trial of an 
action brought by Bovill, his assignee, v. Moore, for a breach of this 
patent right, that the machinery used, was assisted by bending to- 
gether two of the teeth of the dividers, or making one larger than the 
rest, which was not described in the specification. Lord Chief Justice 
Gibbs remarked, “ that if W. Brown, since he obtained his patent, 
had discovered an improvement, effected by bending the teeth, or add- 
ing a larger tooth, he might apply that improvement, and his patent 
would not be affected by his using his own machine in that improved 
state ; but if, at the time when he obtained his patent, he was ap- 
prized of this more beneficial mode of working, and did not, by his 
specification, communicate this more beneficial mode of working to 
the public, that would have been a fraudulent concealment from the 
public, and would render his patent void. Bovill v. Moore, 2 Mar- 
shall’s Reports, 211. 

In the same case, Sir Vicary Gibbs says, “there is another con- 
sideration respecting the specification, which is also a material one, 
and that is, whether the patentee has given a full specification of his 
invention, not only one that will enable a workman to construct a 
machine answering to the patent, but one that will enable a workman 
to construct a machine answerable to the patent, fe the extent mest 
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beneficial within the knowledge of the patentee at the time: for a 
patentee who has invented a machine useful to the public, and can 
construct it in one way more extensive in its benefits than in another, 
and states in his specification only that mode which would be /east 
beneficial, reserving to himself the more beneficial mode of practising 
it, although he will have so far answered the patent, as to describe in 
his specification a machine to which the patent extends, yet he will 
not have satistied the law by communicating to the public the most 
beneficial mode he was then possessed of, for exercising the privilege 
granted to him.” - 

In like manner, the patentee must by his specification put the public 
in possession of the cheapest method of constructing and using the in 
vention and discovery. 

This principle was recognized by Mr. Justice Buller in Turner vy. 
Winter, 1 ‘Term reports, 602, he says, “so if he makes the article for 
which the patent is granted, with cheaper materials than those which 
he has enumerated, although the latter will answer the purpose equally 
well, the patent is void, because he does not put the public in possess- 
ion of his invention, or enable them to derive the same benefit which 
he himself does.” 

it will be proper here to observe, that in laying down the foregoing 
rules we have not taken at all into consideration the mofives of the 
applicant, but have stated, generally, that if the specification be de- 
fective in any of the essential particulars before pointed out, that the 
letters patent are void. The reason is this ; the monopoly is granted 
upon an express condition that the patentee shall make such a full dis- 
closure of his secret as will enable the public, after the expiration of 
the term of exclusive privilege, by a bare inspection of the specifica 
tion, to make and use the invention or discovery, in as full and am- 
ple a manner as the patentee made and used it. Now if such a dis 
closure be not made, the condition is broken, the consideration fails, 
and the motives of the patentee are immaterial. ‘This is in perfect 
accordance with the principles of the common law, and the decisions 
of the British courts upon the English statute. 

In the United States, no defect, or concealment, in a specification, will 
avoid a patent, unless it arise from an intention to deceive the public. 

This important distinction between the American and English law, 
depends upon the peculiar terms of the act of Congress ; the words ot 
the third section, above quoted, being restrained by those of the sixth 
section, which are as follow: “ that the defendant in any such action 
(an action brought tor infringement) shall be permitted to plead the 
general issue, and give, in evidence, this act, and any special matter, of 
which notice in writing may have been given to the plaintiff, tending 
to prove that the specification does not contain the whole truth rela- 
tive to his discovery, or that it contains more than is necessary to 
produce the described effect, which concealment and addition shall 
tuily appear to have been made for the purpose of deceiving the public ; 
or that the thing, thus secured by patent, was not originally discovered 
by the patentee, but had been in use, or had been described in some 
public work, anterior to the supposed discovery of the patentee: or 
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that he had surreptitiously obtained a patent for the discovery of an- 
other person: in either of which cases, judgment shall be rendered 
for the defendant, with costs, and the patent shall be declared void.” 

In 1813, this point came before the Circuit Court of the United 
States for the Ist circuit, Whittemore v. Cutter, 1 Gallison’s Reports, 
429. The plaintiff sued for a violation of his patent right for a ma- 
chine for the making of cotton and wool cards, and after a verdict for 
the defendant, upon a motion for a new trial, this was one of the 
grounds emasee Judge Story uses the following language. ** In 
order fully to understand the objection to this direction, it is neces- 
sary to advert to the third section of the act of 1793, which specifies 
the requisites to be complied with in procuring a patent, and the sixth 
section of the same act, which states certain defences, of which the 
defendant may avail himself to defeat the action, and to avoid the 
patent. The third section, among other things, requires the party 
applying for a patent, to deliver a written description of his invention, 
and of the manner of using, or process of compounding the same, in 
such full, clear, and exact terms, as to distinguish the same from all 
other things before known, and to enable any person skilled in the 
art or science, of which it is a branch, or with which it is most inti- 
mately connected, to make, compound, and use the same ; and in the 
case of any machine, he shall fully explain the principle, and the 
several modes in which he has contemplated the application of that 

rinciple, or character, by which it may be distinguished from other 
inventions. ‘The sixth section provides, among other things, that the 
defendant may give, in evidence, in his defence, that the specifica- 
tion filed by the plaintiff does not contain the whole truth idictien to 
his discovery, or that it contains more than is necessary to produce 
the described effect, which concealment or addition, shall fully appear 
to have been made for the purpose of deceiving the public.” 

“It is very clear, that the 6th section does not enumerate all the 
defences, of which the defendant may legally avail himself; for he 
may clearly give in evidence, that he never did the act attributed to 
him ; that the patentee is an alien not entitled under the act; or, that 
he has a license or authority from the patentee. It is therefore argued, 
that if the specification be materially defective, or obscurely, or so 
loosely worded, that a skilful workman in that particular art, could 
not construct the machine, it is a good defence against the action, 
although no intentional deception has been practised. This is beyond 
all question, the doctrine of the common law; and it is founded 
in good reason; for the monopoly is granted upon the express con- 
dition, that the party shall make a full and explicit disclosure. so as 
to enable the public, at the expiration of his patent, to make and use 
the invention or improvement, in as ample and beneficial a manner, 
as the patentee himself. If therefore, it be so obscure, loose, and 
imperfect, that this cannot be done, it is defrauding the er of all 
the consideration, upon which the monopoly is granted. And the 
motive of the party, whether innocent or otherwise, becomes imma- 
terial, because the public mischief remains the same. It is said, that 
the law is the same in the United States, notwithstanding the word- 
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ing of the 6th section; for there is a great distinction between a con 
cealment of material parts, and a defective and ambiguous description 
of all the parts, and that in the latter case, although there may be no 
intentional concealment, yet the patent may be avoided for uncertain- 
ty. as to the subject matter of it. There is a considerable force in 
the distinction, at first view; and yet, upon more close consideration, 
it will be d ficult to support it. What is a defective description, but 
a concealment of some parts. necessary to be known, in order to pre- 
sent a complete view of the mechanism? In the present case, the ma- 
terial defects were stated, among other things, to consist in a want of 
a specific description of the dimensions of the component parts, and 
of the shapes and position of the various knobs. Were these a con- 
cealment of material parts, or a defective and ambiguous disclosure of 
them? Could the Legislature have intended to pronounce, that the 
concealment of a material spring should not, unless made with design 
to deceive the public, avoid the tent, and yet, that an odscwre descrip- 
tion of the same spring, should at all events avoid it? It would be 
somewhat hazardous to attempt to sustain such a proposition. It 
was probably witha view to guard the public against the injury arising 
from defective specifications, that the statute requires the letters 

atent to be examined by the Attorney-General, and certified to be 
in conformity to the law, before the great seal is affixed to them. In 
point of practice, this must ae be a very insufficient secu- 
rity, and the policy of the provision, that has changed the common 
law, may be very doubtful. This, however, is a consideration a 
before another tribunal. We must administer the law as we find it. 
And, without going more at large into this point, we think, that the 


manifest intention of the Legislature was, not fo allow any y se or 
rre 


concealment in a specification to avoid the patent, unless it arose from an 
intention to deceive the public. There is no ground therefore, on which 
we can support this objection.” 


Biographical Account of Avexaxver Wirsox, M. D. formerly Pro- 
fessor of Practical Astronomy in Glasgow, and the father of Type- 
founding in Scotland. 


Abstracted from a paper in the ‘ Annals of Philosophy,’ for November, 1826. 


Aexanner Witson, the subject of this memoir, was a younger 
son of Patrick Wilson, town-clerk of St. Andrews, and was born 
there in 1714. His father died whilst he was very young, and Alex: 
ander was brought up under the care of his mother, who was esteemed 
for her prudence, virtue and piety. After the usual! preparation in 
different schvols, he entered the ollege of St. Andrews, where he 
made great progress in literature and the sciences, and in his 19th 
year, received the degree of Master of Arts. 

ilis favourite study was natural philosophy, particularly the 
- branches of optics and astronomy. From his earliest years, he ex- 


AMERICAN MECHANICS’ MAGAZINE. 183 


hibited a fondness for drawing, modelling of figures, engraving on 

copper, and other ingenious arts. Whilst yet a boy, his self directed 

eflorts enabled him to produce specimens of ingenuity, which, in the 
inion of real judges, evinced uncommon natural talents. 

On leaving college, he was put as an apprentice to a surgeon and 
apothecary. At this period, he found a patron in Dr. George Mar- 
tine, who was then engaged in preparing those essays on heat, which 
have given celebrity to his name. The construction and graduation 
of accnrate thermometers, was at this period, but little understood in 
Briain; Dr. Martine called the attention of Wilson to this fact, and 
alihough the subject was quite new to him, he soon acquired great 
address in the working of glass, by the lamp and blowpipe, so as to 
give it the necessary form; and also, in dividing the scales, with accu- 
racy and elegance. 

About this period, he discovered the principles of the solar micros- 
cope, and exhibited to many of his friends, in a dark chamber, the 
images of small objects, enormously magnified, by the sun’s rays ad- 
mitted through a small hole in a shutter. A similar apparatus was 
subsequently invented, with some improvements, by Mr. Lieberkin, 
by whom it was introduced to the public, and received as a valuable 
optical instrument. , 

Whilst employed in such researches, Wilson proposed to some of 
his philosophical friends, the idea of forming a burning mirror, by 
means of plane glasses, so as to concentrate the heat reflected by 
them, at a great distance; he did not however possess the necessary 
funds for the completion of his scheme. He was uninformed of the 
fact, that Kircher had hit upon the same idea, as was also M. de Buf- 
fon, who, some years afterwards, constructed a magnificent apparatus 
upon the same principle, with such success, as to give an air of pro- 
bability to the account of the burning of the Roman galleys, by 
Archimedes. 

In 1737, Mr. Wilson removed to London, to seek for employment 
in the medical profession. He soon obtained a situation with a French 
surgeon and apothecary, who received him into his family. He was 
there introduced to several noblemen, and other persons of distinction. 
Lord Isla bestowed upon him many marks of favour. Wilson was 
particularly gratified, by the examination of the valuable philosophical 
apparatus, which his lordship possessed, and was happy in being able 
to present to him, and to his friends, thermometers of diiferent kinds, 
more perfect and elegant, than had hitherto been seen in London. 

Mr. Wilson continued for about eighteen months, to pass his time 
with much satisfaction in the house of his master, whose confidence 
and esteem he had acquired, manifesting that serenity of temper, and 
felicity of disposition, which distinguished him throughout his life; and 
enjoying the satisfaction of keeping up his acquaintance with persons 
of a philosophical cast. Whilst he thought that he was comfortably 
preparing himself for his entrance into the world, an accidental cir- 
cumstance, gave a new direction to his genius, and led to an entire 
change in his professional pursuits. This was a transient visit with a 
frend to a type-foundry, where he carefully examined the curious 
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contrivances made use of in that business. After some reflection, he 
eonginet, that a great improvement might be made, which would 
amply reward the inventor. He communicated his ideas to a frien; 
from St. Andrews, who was but a little older than himself, and who 
possessed ingenuity, constancy, and enterprise; and these young ad- 
venturers, determined to unite their exertions in prosecuting the 
business of letter founding. This design they soon carried into effect ; 
at first at St. Andrews, and two years afterwards, on an eularged 
scale, in the neighbourhood of Glasgow. 

Mr. Wilson’s talents, as an artist, became every year more con- 
spicuous. A font of new Greek types, which he executed for the Uni- 
versity press, upon a highly improved model, manifested great taste, 
and increased his celebrity. Whilst actively engaged in this business, 
he still found some time to devote to other objects ; particularly to the 


art of constructing reflecting telescopes, in which his efforts were 


eminently successful. 

In conjunction with Mr. Thomas Melville, a literary and scientific 
friend, he, in the year 1749, undertook to prosecute some experiments, 
which he had suggested, in order to ascertain the temperature of the 
higher regions of theatmosphere. ‘To accomplish this, they constract- 
ed half a dozen paper kites, one of which they raised, and then hooked 
its string to the back of a second, which was succeeded by three similar 
attachments; thus elevating the uppermost kite to such a height, that it 
was occasionally lost ameng the white summer clouds. ‘To the kites, 
were attached thermometers, which were to fall by the gradual burn- 
ing of a match line. 

In the year 1752, Mr. Wilson, who had married the daughter ot 
William Sharp, a merchant of St. Andrews, removed with his family 


to Glasgow. He here invented the hydrostatical glass bubbles, fu: 

ascertaining the strength of spirits, and which have proved to be 

equally accurate and commodious ; in a discourse respecting these, he 

showed how a single bubble “ve be used, to ascertain the specilic 
( 


gravity of fluids of the same kind (as of the water of different springs 
by altering the temperature of the fluid, until the bubble became sta- 
tionary, and then estimating the differences in their specific gravity, 
by degrees of the thermometer. 

In 1758 he read a discourse upon the pendulum, and exhibited a 
small spring clock, with a balance pendulum which he had contrived, 
and which, on one trial, did not vary more than a second, in forty 
hours, when compared with an exact astronomical clock. 

Soon after this, he greatly improved the thermometer, by having 
the capillary bore made elliptical, instead of round; so that the thread 
of quicksilver was much more visible, than in a cylindrical bore ol 
the same capacity. He also conceived the design of converting the 
thermometer into a marine barometer, by ascertaining the diflerence 
of the boiling point of water, under the variable pressure of the at 
mosphere. 

In the year 1760, Mr. Wilson was appointed professor of practical 
astronomy in the University of Glasgow; which professorship had 
been newly created, in consequence of its obtaining by legacy, an 
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excellent astronomical apparatus, for the reception of which an ob- 
servatory had been built. ‘Io this new office, he was admitted by 
the unanimous and cordial welcome of the faculty. 

His two eldest sons, who had by this time entered upon a course of 
liberal education, soon took upon them the care of the foundry, 
which they further enlarged and improved; and the father had the 
happiness in advanced age, of enjoying the reward of his early dili- 
gence, in seeing the business were , in their hands to the highest 
reputation, both at home, and abroad. 

[u 1763, he received the honorary degree of doctor of medicine, 
from his alma mater. 

In his observatory, he resumed his labours for the improvement of 
the reflecting telescope, and frequently regretted that some crowned 
head, or wealthy association. did notsupply the means for making in- 
struments of large dimensions, for the purpose of more _ perfectly 
exploring the heavens. ‘The more recent labours, and brilliant suc- 
cess of Herschell, have fully justified his anticipation of what might 
be accomplished on this subject. 

In 1769, Dr. Wilson made the discovery concerning the solar 
spots, on which he treated in the Philosophical Transactions for 1774. 
From the royal society of Copenhagen, he received a prize medal of 
gold, as a reward for this discovery. 

His theory with regard to the solar spots, although it added to 
his reputation, encountered considerable opposition. After a silence 
of nearly ten years, he published a second paper upon this subject, 
wherein, upon the authority of numerous observations, he maintained 
the reality of his discovery, with an entire conviction of its trath. 
The amount of itis, ** that the spots are cavities, or depressions in that 
immensely resplendent substance which invests the body of the sun 
toa certain depth; that the dark nucleus of the spot, is at the bottom 
of this excavation, which commonly extends downwards to a space 
equal to the semi-diameter of our globe; the shady or dusky zone 
which surrounds the nucleus, is nothing but the sloping sides of the 
excavation, reaching from the sun’s general surface downward, tothe 
nucleus or bottom.” All this he has demonstrated by a strict induc- 
tion, drawn from observations of the spots as they traverse the sun’s 
disc. . 

Dr. Wilson continued to an advanced age, in the active pursuit of 
his duties, which were also his delight. He likewise continued to 
enjoy the blessing of uninterrupted health. In 1784, at the recom- 
mendation of the University, the king appointed his second son, 
Patrick Wilson, to be assistant and successor to his fathers; a cir- 
cumstance which greatly brightened the consolations he enjoyed in 
the evening of life. 

In March, and April, 1786, when he had nearly completed his 
seventy-second year, it became apparent that his constitution was 
fast declining. After a gradual ond aay decay, which he bore with 
the utmost resignation, and amidst the tender solicitudes of his sur- 
rounding family, he at last expired in their arms, on the 16th day of 
October. 

Vor. IIL—No. 3.—Marcn, 1827. 24 
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The private character of Dr. Wilson was amiable to an uncommon 
degree. From his early youth, to venerable age, he was actuated by 
a rational and steadfast piety, enlivened by those gracious assu- 
rances which carry our hopes and prospects beyond the grave, and 
sweeten the lot of human life. In his temper, meekness and humility 
were happily combined with habitual cheerfulness; and his affections 
flowed in the warmest current immediately from the heart. His looks, 
as well as his conversation and demeanour, constantly indicated a 
soul full of innocence and benignity, in harmony with itself, and 
aspiring to be so with all around it. 


2 description of the improved Turning Lathe, as made by Masow und 
Ty er, of this city. By the Editor. 


(wits A PLATe.] 


At the second annual exhibition of the Franklin Institute, a turning 
lathe made by Mr. Rufus Tyler, excited much attention among those 
who were rt Se of that instrument, both on account of the perfection 
of the workmanship, and the improvements in its construction. In 
respect to the former, it might safely be compared with the most per 
fect productions of the workshops of England or France. The sliding 
parts, traversed with an equability and ease, which left nothing to be 
desired in that particular. The front centre, which, (as may be seen 
in the plate,) was a sliding bolt, might be used without the tightening 
screw, in turning steel, or other metals; and, in fact, the large and 
smal! lathes in Mason and Tyler’s workshop, although provided with 
tightening screws, are generally used without them. ‘The cast-stee! 
screw by which this centre was moved, might be worked its whole 
length without the slightest shake, wabble, or inequality; the centring 
eo to be absolutely perfect, and good workmen are well aware ol 
the difficulty of attaining this high degree of accuracy. In construct- 


ing this lathe, Mr. Tyler availed himself, not only of his own expe- 
rience, but of the improvements made by Messrs. Lukens, Mason, 
Clarke, Baldwin, and others among our best mechanicians. Simpli- 
city of structure was particularly consulted, as the main object was 
to produce a lathe adapted to general use; it is represented, therefore, 
without those —— which are designed for particular purposes 


only, such as guides for cutting screws, and eccentric and oval chucks; 
these, however, may, of course, be attached to it when desired. 
The accompanying plate was engraved for Carey and Lea’s edition 
of Nicholson’s Mechanic; in which work, a description is elso given 
of the turning apparatus of Maudslay, and of Smart, of London, which 
may be consulted for the manner of applying the lathe to certain par- 
ticular uses. We have somewhat enlarged the description of Mr. 


Tyler’s lathe, as we know that it will be acceptable to many of our 


readers. 
A, The shears, of cast iron, with three feet, which serve to connect 
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ihem firmly at a proper distance from each other, leaving the spaces 
between them unobstructed by cross bolts, and permitting the sliding 
head and rest to be taken out, without detaching their holdfasts. 

B, The standing head, cast in the usual way. 

E, The sliding head. 

F, The front centre sliding bolt. This is a cylinder, sliding in a 
hollow cylinder, which is formed in the top of the sliding head. It is 
moved backwards and forwards, by means of a left handed screw 
which passes into it. 

G, The rest, cast with a groove underneath, to receive the head 
of iis holdfast. 

Fig. 1.—A section of the standing head, with its mandrel and drill 
chuck. The drill chuck C, is slightly conical, and is made fast in 
the mandrel by the key D. 

The drill chuck has a conical hole, which in the figure is repre- 
sented as containing a steel point. When drills are fitted into this 
hole, they are sufficiently firm for ordinary drilling, whilst they will 
generally turn round, from catching, or other extraordinary resistance, 
and thus be preserved from breaking. 

The mandrel runs in a conical steel collar, which may be seen in 
the section. 

The conical end of the back centre is truncated; it works against 
a hardened die let into the mandrel for that purpose, and sustains 
the pressure in drilling, &c. preventing that great increase of friction 
which is produced when the ordinary sharp angled cone is employed. 

The conical end of the back centre is made somewhat more acute 
than the opening in the mandrel, which lessens the friction, and gives 
free admission to oil. 

Fig 2.—E, A section of the sliding head. The front centre is re- 
presented as inserted into the bolt at F. At the opposite end is seen 
the left handed screw, which is attached by a collar to the hollow 
cylinder of the head, with which it forms a case, which secures the 
bolt and screw from chips and dust. 

Fig 5.—An end view of the shears and foot, with the sliding head 
and its holdfast. 

The inner edges of the shears are bevelled, and the sliding head has 
an angular piece screwed upon the bottom, which is nicely fitted into 
the bevel of the shears. Should any wearing take place, this is com- 
pensated by a thin piece of metal inserted between this bevel piece 
and the head. 

Fig. 4.—A screw chuck, to be substituted for the drill chuck, in 
fig. 1. 

“Fig. 5.—A section of the bed of the rest, showing the manner in 
which the groove is formed. 

Fig. 6.—An end view of the treadle, with its upright shaft H 
braced, and the pitman I, attached to it. 

The form given to the pitman at K, where it fits on to the crank, 
admits of its disengaging itself when the treadle is obstructed, whilst 
it is securely retained in its place under ordinary circumstances. 

A crank, with a short pitman, turns one of its dead points much 
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more quickly than the other; in the arrangement of the crank in thiv 

lathe, advantage is taken of that peculiarity; the slower turn takes 
lace at the bottom of the tread, and the too quick return upon the 
vot, which occurs in the common mode, is consequently obviated. 

The lathe is most conveniently fixed in the way represented in the 
plate; that is, screwed to a table, which is caaentek at each end by 
a case with drawers, leaving a space between, for the wheel and freadle. 

The wheel is of cast iron, with the arms.curved to prevent their 
breaking from contraction, at the time of casting. The holes in the 
arms, are to admit of screws to aflix a smaller wheel, when a slow 
motion is required. 

In the old mode of fixing the treadles of lathes, the lever was of 
the third kind, and the crank was conse uently made long. In the 
modern mode, the lever is of the second kind, and the crank must be 
proportionably short, or the rise for the foot will be too great. 

his lathe is equally suitable to the use of the professed turner, 
and the amateur, as it is handsome, strong, easily adapted to various 
purposes, and not liable to get out of order. 

or a description of the slide rest, adapted to this, or other lathes, 
see Vol. 2, pp. 104, S69. 


On female birds assuming the male plumage. 


The editor of ** The Edinburgh New Philosophical Journal,” has 


annexed the following interesting note to a translation of M. Isidore 
Geoffroy Saint Hilaire’s memoir, “ on Female Pheasants assuming the 
male plumage.” 

The interesting fact of female birds assuming the plumage of the male, 
was, in modern times, first attended to by the celebrated J. Hunter, 
who, in a memoir on this subject in the Philosophical Transactions of 
London, describes a hen pheasant, and pea-hen, which had, in old 
age, assumed the male plumage. M. I. G. St. Hilaire, in the pre- 
ceding memoir, says, that of the many pea-hens in the menagerie at 
Paris, no instance occurred of the pea-hen assuming the male plumage; 
a fact which shows that such a change is rarely met with in this 
fowl. In the museum of this University there is a fine specimen of 
the pea-hen, with the male plumage, presented to the museum by the 
Dutchess of Buccleugh. In the note accompanying the gift, it is said 
that the change was effected during the course of a few years. The 
following description will convey an idea of the degree of change ef 
fected in this individual. The hens and the neck have assumed the 
same green and blue tints which characterize the male ; the breast and 
belly also have the same deep colours. As in the male, the primaries 
are pale-brown, and a patch upon the wing bright-green. The dor- 
sal feathers, however, are still more or less mottled with gray; and 
the green which they have partially assumed, is lighter than in the 
male, and not blended with the coppery hue which in his plumage ex- 
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tends from the middle of the back, to the rump. The rump feathers 
are elongated, some of them to the length of eighteen inches, but the 
train formed by them is scanty, and the ocellar spots are neither so 
large nor so varied as in the male. The ordinary tubercles on the 
tarsi of the female, have been developed into thick regular conical 
spurs, about half the length of those of the male. In short, the change 
isso much advanced, that after another month it would probably have 
been complete. 

In the museum of the University there is a specimen of the female 
pheasant with the male plumage, presented some years ago by Dr. 
Hope. ‘The only differences which the plumage of this individual ex- 
hibits, when contrasted with the male bird, are the following: first, 
the tail feathers are shorter than those of an adult male, although 
considerably longer than those of an ordinary female; secondly, the 
lustre of the colours in general, is not quite so vivid as in the male, 
especially on the back of the wings. ‘There is no . pm of spurs. 

Sometimes the same sort of apparent change of sex is observed 
among domestic poultry. Mr. Neill, at Canon-mills, had a black hen, 
of what is called the French breed, which in her twelfth year ceased 
to lay eggs. and gradually assumed somewhat the appearance, and, to 
a considerable degree, the manner of a cock. ‘The principal change 
of plumage consisted in the tuft on the head becoming thinner, and 
showing some upright, stray feathers, and in a single elongated feather, 
projecting from the tail. The spurs were larger than usual in hens, 
but these had probably been increasing for some years. The change 
of manner in the bird was quite remarkable; she strutted about in an 
overbearing way, with a firm pace, and raised tail; she formed a party 
among the fowls, which she led separate from the cock, and she roosted 
apart from him; she became very voracious, and when food was set 
down (losing all resemblance in this instance, to the generous male) 
she beat off the other hens: when, in these cases, she came in con- 
tact with the cock, she stared at him, but without making any attack. 
She soon became very fat, and died within a few months, seemingly 
of over fatness. Her cry was altered, but had little resemblance to 
the crowing of the cock; less, indeed, than is sometimes noticed in 
young hens. 

In the British museum there are several specimens of pheasants, 
which have undergone this change ; and similar instances are recorded 
of female turkeys, partridges, pigeons, ducks, &c. 


The Moon and its Inhabitants. 


Olbers considers it as very probable, that the Moon is inhabited by 
rational creatures ; and that its surface is more or less covered wit 
a vegetation not very dissimilar to that of our own earth. Gruithuisen 
maintains, that he has discovered by means of his telescope, great 
artificial works in the Moon, ereeted by the Lunarians; and very 
lately, another observer maintains, from actual observation, that great 
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edifices do exist in the Moon. Noggerath, the geologist, does uot 
deny the accuracy of the descriptions published by Gruithuisen, but 
maintains, that all these a yur are owing to vast whin dykes, 
or trap veins, rising above the general lunar surface. 

Gruithuisen, in a conversation with the great astronomer Gauss, 
after describing the regular figures he had Rowand in the Moon, 
2 of the possibility of a correspondence with the inhabitants of 

e Moon. He brought, he says, to Gauss’s recollection, the idea he 
had commuuicated many years ago to Zimmerman. Gauss answered, 
that the plan of erecting a geometrical figure on the plains of Siberia, 
corresponded with his opinion, because, according to his view, a cor- 
respondence with the inhabitants of the Moon, could only be begun 
by means of such mathematical contemplations and ideas, which we, 
and they, must have in common. The vast circular hollows in the 
Moon, have been by some, considered as evidences of volcanic action, 
but they differ so much, in form and structure, from volcanic craters, 
that many are now of opinion, and with reason, that they are vast cir- 
cular valleys.—{ Edin. New. Phil. Jour. 

In the number of the “ Annals of Philosophy,” for December last, 
there is a paper by the Revd. J. B. Emmett ; in which he notices some 
telescopical appearances of the Moon. He observed certain continued 
lines on the northern boundary of Palus Meotis, of Hevelius, which 
have the appearance of rivers ; and also numerous other similar ob- 
jects on the southern parts, upon which he is pursuing his observations 
with a view to trace them to their full extent; and to free them from 
_ the illusions arising from the shadows of ridges, and other objects of a 
similar nature; after which, he means to trace their length by the 
micrometer. He observes, that “to see these appearances, the ait 
should be in such a state, that good and steady discs of the stars may 
be obtained ; the telescope must have abundance of light, a high power, 
and be very steadily mounted. Under these circumstances, it fre 
quently happens, that the whole cannot be traced at one view. ‘The 
best age of the Moon I have found to be, between eight and twelve 
days after conjunction.” ‘* About the S. parts, are similar appear 
ances, but more complicated ; they run towards Paludes, to whic! 
they seem to be joined; forming in their course several spaces, whic!) 
have the appearance of small lakes.” 


On coating Iron with Copper, and on burning Anthracite in Stean 
Engine Furnaces. 
TO THE EDITOR OF THE FRANKLIN JOURNAL. 
Lebanon, February 24th, 1827. 


Sir,—When [ wrote to you on the subject of coating iron with 
copper, I had not that object so much in view, as the making a hit at 
the host of patent-mongers, who so frequently abuse the privileges 
intended for ingenious and industrious men, by the patent laws, in 
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taking out patents for alleged discoveries and inventions, which em- 
brace processes long known, and many of them in general use; thus 
defrauding the public, and annoying the industrious and ingenious 
mechanic. 

With regard to the coating of iron with copper, I will briefly state, 
that [ am no coppersmith, and not much of a chemist, but my expe- 
rience on the subject, is this; — the last war, I was largely en- 
gaged in the manufacture of iron, and was applied to roll a quantity of 
sheet copper for the sheathing of vessels, and other purposes; and 
when it was rolled to the proper thickness, in order to give it that 
bright appearance exhibited. on the face of the imported copper; I pre- 
pared a cistern of water, and when the sheets were heated to a com- 
mon red heat, plunged them in, which removed the scale, or oxide, 
from the surface, and answered the two fold purpose, of leaving it 
bright, and soft. After finishing the copper, we resumed our usual 
occupation of rolling sheet iron—the workmen in removing the scraps 
or trimmings of the sheet iron, from the shears to the scrap heap, let 
some of them accidently fall into the cistern, and remain there: some 
time afterwards, when I was about to have the cistern removed, I 
noticed the scraps in the bottom, and that they had the appearance of 
copper ; I took them out, and found them completely coated; I then 
threw some more into the cistern, and after they had been there some 
time, I do not recollect how long, I examined them, and found them 
likewise coated ; I then concluded, there could be no mistake in the 
business, and thus the thing has remained, without any further trials. 
I have occasionally mentioned it to individuals, but do not know that 
any of them ever repeated the experiment, or made any use of the 
hint. 

In your remarks on the use of anthracite coal, you state it as your 
belief, that the engine at Phoenix works, was not constructed with 
a view to its use; as I had an agency in the erection of those works, 
{ think it may not be improper for me to state, that they were con- 
structed with a particular view to that object. 1 do not however pre- 
tend to any great secret on the subject; to use anthracite for generating 
steam, it is only necessary to know, that the flame, or heat, will 
not extend so far from the grate, as that from wood or bituminous 
coal, so as to be sufficiently intense to raise steam; consequently, the 
boilers and flues must be made shorter, or, if cylinder boilers are 
used of the usual length, the fire beds and grates, must be placed at 
each end of them, which is the case at Phoenixville; any additional 
length of boiler, above what is really necessary, operates, in all cases, 
to act as a condensor upon the remaining part. I have put up a num- 
ber of steam engines of the largest class in the western country, and 
some on this side of the mountains, and I can with truth say, | know 
of no fuel that will generate steam so fast as the anthracite coal, when 
properly applied. 

Respectfully yours, 
Josuua Matty. 
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The Editor is particularly gratified with the remarks of Mr. Malin, 
on the subject of burning anthracite, under the boilers of steam en 
gines. Several plans have been devised, and some have been patented, 
with a view to burning this coal in contact with the boiler; to attain 
this object, the fire is fed from above, in order to keep the coal piled 
—_ the lower part of the boiler. The editor does not know that 

is plan has been essayed in the large way, he is however convinced. 
that it must end in abortion : it is impossible to keep the coal ignited 
in contact with a good conductor, excepting that conductor may be 
heated to redness; steam engine boilers must remain of the same 
temperature, with the water contained in them, about 212° of Fah 
renheit ; an unignited mass of coal, which is one among the very worst 
conductors of heat, must, under such a plan, be perpetually interposed 
between the burning fuel and the boiler. The method indicated by 
our correspondent, appears to be founded on correct reasoning, and 
the practice seems to justify this conclusion. 

With respect to the coating of copper, upon the shreds of iron, it is 
a weil known fact, that this will take place when iron is immersed in 
solutions of the salts of copper; the oxide alone is insoluble; in 
troughs used in manufactories for a considerable length of time, there 
are many sources from which a portion of acid may find its way into 
the water, in sufficient quantity to have produced the effect above 
spoken of; but the coating would never become thick, or be durable. 
At the copper works at Anglesea, and elsewhere, it is the practice to 
put shreds of iron into the water which runs from the mines ; this 
water is impregnated with salts of copper, the acid of which, dissolves 


a portion of the iron, whilst the copper is deposited ; this process con- 
tinues until the whole of the iron disappears, and a corresponding 
portion of copper remains, giving to the unscientific, the idea of the 
transmutation of iron into copper. By this process, a large quantits 
of copper is saved, which was formerly allowed to run to waste. 


On Automata and Androides. 
BY THE EDITOR. 


In the last number of this Journal we made some remarks upon tl. 
chess-player, exhibited by Mr. Maelzel ; since the publication of that 
paper. the question has been repeatedly asked, why we did not offer 
sore explanation of the manner in which the concealed agent might 
be informed of the moves made upon the board? It was not our de 
sign ts enter into the minutia of the structure, but only to present 
some particulars with respect to the history of the exhibition, which 
had not been previously published, and to give some additional force 
to the opision, that the intellectual direction of the figure, is given by 
an agent within the commode. For ourselves we confess that the 
proof is that of Heductio ad bsurdum ; as every method which our 
imagination could supply, oc which has been suggested by others, must 
appear totally inadequate to the production of the complicated motions 
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ef the figure, in the judgment of any one practically skilled m me- 
chanism. 

Admitting the question to be settled, respecting the first mover, the 
details are easy; several modes have been suggested, by which the 
moves may be perceived, and some plans have been recently brought 
forward as novelties, which have long been before the public. 

In the Dictionnaire Encyclopédique, published in 1792, there is a 
notation on this subject, from a work of Decremps, entitled Magie 
slanche devoilee, to the following effect :—* It remains to explain by 

what means the dwarf concealed in the commode, could know the 
moves of his antagonist. ‘There are, however, several modes in which 
this may be effected; a small magnet may be concealed in each of the 
chess-men, and under each square of the board, there may be a very 
sensible needle, which by its action will indicate the squares which 
are concerned in each move; or each square may be mentally num- 
bered, and either by the position and number of the fingers, or by the 
provunciation of certain words, information may be communicated ; or 
the chess-board may be made partially transparent, which, whilst it 
might perfectly prevent a view from the outside, should enable the 
person within, to perceive the moves.” 

The author of **An attempt to analyse the Automaton Chess- 
plaver,” has suggested, that one of the eyes of the figure, may serve 
as the lens of a camera obscura, by means of which the board may be 
examined ; and we will add, that the chess board may be perforated 
in the centre of each square; the openings not being larger than a 
needle-point, would be unperceived even if closely examined, whilst 
the placing of a piece upon them, would be seen from within. 

We have not noticed the idea, that the agent may leave the com- 
mode, and pass into the figure; we think the nature of the exhibition 
forbids this movement, that it ts altogether unnecessary, and in fact 
impossible. "The portion of light required, may be readily admitted 
at the back of the commode. 

With respect to the general merits of Mr. Maelzel’s exhibition, the 
testimony of the authors of the Dictionnaire Technologique, is worthy 
of attention. Paris has been the emporium of such exhibitions, and 
the publications respecting their structure, have been more numerous, 
and more complete there, than in any other place. These gentlemen 
say :—* The celebrated mechanician, Mr. Maelzel, lately exhibited in 
Paris, several automatons of the most perfect execution. We ob- 
served with much gratification his little rope dancers, execute with 
address, several feats which are with difficulty accomplished by the 
most expert performers.” 

We will now proceed to the fulfilment of our promise, to give some 
account of the most remarkable Automata and Androides of ancient 
and modern times. 

Mankind have in every age, and in all countries, both savage and 
civilized, manifested a fondness for imitating the forms of man and of 
other animals; this is evinced as well in the rude sculptures of the 
barbarian, as in the breathing statues of polished Greece ; and where, 
to a resemblance of the form, has been added an imitation of the sounds, 
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or motions, which distinguish living beings, the interest excited has 
been proportionally increased. If the ancient accounts of speaking 
and of moving figures, must not be considered as altogether fabulous, 
they should at least be received with great caution. "The marvellous 
has reached us, but the simple truth is obscured in the haze which 
envelops all distant objects. We are told that Daedalus, an Athenian, 
was not only the inventor of the wedge, the axe, the level, and of many 
other mechanical instruments, but that he was also the first who ap- 
ang sails to a which enabled him, without the oars, or the pad- 
les, which had been formerly employed, to traverse the ocean, and, 
as it were, to fly from place to place, by means of his canvass wings ; 
to this circumstance we are probably indebted for the story of his 
having invented wings, with which he fled from Crete to Sicily, te 
avoid the rage of Minos, whilst his son Icarus who attempted to ac 
company his father, was, in consequence of the failure of his wings, 
drowned in the sea. The following passage from *Goguet’s Origin 
of Laws, Arts and Sciences,’ will serve to illustrate these remarks. 
“Sculpture remained long in this state among the Greeks. They 
reckon more than three hundred years from Cecrops to the ages in 
which they made Deedalus live. It was then that the Greek artists 
began to recognise the deformities, and the want of agreeableness, in 
the ancient statues. They thought they could make better. Dada- 
lus, (that is to say, the sculptors who appeared in the ages in which 
they placed that artist,) in copying the Egyptian models, did not stick 
to them servilely. ‘They tried to correct the defects, and succeeded, 


at least in part. Nature was the model which they proposed. The 
faces and the _ of ancient statues had no expression. The artists, 
Sy 


of whom I speak, studied to give it them ; they detached from the body 
the arms and the legs, put them in action, and gave them various at- 
titudes. ‘Their statues appeared with graces which they had not yet 
seen in these sort of works. They were so struck at it, that an- 
tiquity said of the statues of Dadalus, that they appeared animated, 
moved and walked of themselves ; exaggerations which show the happy 
change which was then made in the Greek sculpture.” 

Although these statues so far excelled those of preceding ages, as 
to cause it to be reported that they moved and walked, it appears that 
this admiration resulted entirely from the ignorance of the age in which 
they were produced ; fur Pausanias, in whose time some of them were 
still in existence, says that they were miserable productions, the parts 
being badly proportioned ; and Plato observes, that the sculptor who 
should make statues in the taste of those of Daedalus, would rendet 
himself ridiculous: he however relates the account of their walking, 
and that to prevent them from doing so, it was found necessary to tie 
them. 

Many of the ancient oracles proceeded from figures which appeared 
to speak, and sometimes to move ; the history of these would, we be- 
heve, more properly belong to the history ft ten, than to that 
of ingenious mechanical inventions; the credulity of most of those 
persons who consulted them, rendered deception an easy task ; and we 
doubt not, that could a complete account be obtained of the mannet 
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in which the sounds were conveyed, and the motions produced, they 
would oe trifling, when compared with our invisible ladies, and 
many other similar contrivances of our own times. In the fourth cen- 
tury, when Bishop Theophilus broke to pieces the statues at Alexandria, 
he found some which were hollow, and placed in such manner against 
a wall, that a priest could slip unperceived behind them, and speak 
to the ignorant populace through their mouths. 

It appears that smal] Automata, or puppets, were common among 
the Greeks, and were from Greece, introduced among the Romans. 
These were so constructed as to move by internal springs, so as 
to run upon a table; as they advanced, they moved their hands, 
heads, and eyes; and Aristotle speaks of some of them which per- 
formed these motions in a very natural manner. These were much 
used at their public shows. Ata period when clock work was un- 
known, there is no reason to suppose that these movements were com- 
plex or perfect : they most probably resembled the Chinese toys, which 
in the form of men, beasts, ships, &c., move upon wheels, by the 
action of a spiral spring. 

We are told, that as long age as 400 years before Christ, Archytas 
of Tarentum, a Pythagorean philosopher, made a wooden pigeon that 
could fly. Aulus Gellius, quotes it from Favorinus, but neither of 
them have attempted to explain the mode of its action. Aulus Gel- 
lius, however, states that it flew by mechanical means. 

Cardan mentions an image, holding in its hand a golden apple, 
beautifully ornamented with costly jewels, and which if any man 
offered to take, the statue immediately shot him to death; the touching 
of the Ce serving to discharge numerous arrows concealed in various 
parts of the body of the figure. 

Friar Bacon, and Albertus Magnus, are both celebrated for their 
Androides. The story of the brazen head of the former, is well known. 
From the genius of the constructor, it was undoubtedly well calculated 
to excite the surprise of his contemporaries, and to draw down upon 
him the imputation of dealing with the devil. 

Albertus Magnus formed an artificial man; in the construction of 
which, he is said to have employed thirty years. This figure was 
broken to pieces by the fanatical monk, Aquinas, who, it is said, went 
to see it with a determination so to do, in order that he might boast, 
how in one minute, he had destroyed the labour of thirty years. 

Kircher, Porta, Wilkins and others, relate the story of Muller of 
Nuremburg, commonly called Regiomontanus, having constructed a 
wooden eagle, which flew from the city of Nuremburg aloft in the air, 
met the emperor Maximilian at a distance, coming towards it, and, 
after saluting him, returned again, waiting on him to the city gates. 
This account carries with it too much the air of romance, to obtain 
credit at the present day. Some of the writers who mention the eagle, 
have made the emperor Charles the V. the hero of the story. Charles 
was the grandson of Maximilian. and was not born until 60 gp after 
the death of Muller. This artist is also said to have made an iron 
fly, which at a feast to which he had invited his friends, flew from his 
hand, and taking a circuit round the room, returned to it again, te the 


196 THE FRANKLIN JOURNAL AND 


great astonishment of the guests. The whole was probably a mag- 
netic trick, for which purpose the fly was formed of iron, and its 
action is undoubtedly related with that exaggeration, which in similar 
cases, is So common as almost to be universal. 

We have selected a few from among many accounts of mechanical 
contrivances, which we deem either fabulous, exaggerated, or the work 
of charlatans ; our next number will contain such as are more modern, 
the structure of which is well understood, or their action satisfactorily 
authenticated. 


On making Inking-rollers, as a substitute for Balls, in Printing. 
BY THE EDITOR. 


In our first volume, page 505, we gave some account of the Dutch 
process of making an elastic composition for inking rollers. Since 
that period, rollers have peen substituted for balls, at a great number 
of presses in this city. Every innovation of this kind, whatever may 
be its intrinsic worth, has to struggle into use. over the strong preju- 
dices which are engendered by long continued habit. The old print- 
ing press preserved its form and its structure nearly unchanged, for 
ages; and although it is now universally confessed, that this instrument 
in consequence of the changes it has recently undergone, affords one 
of the most striking examples of the successful application of mechan- 
ical ingenuity: not only executing the work more perfectly than the 
old press, but greatly abridging the labour of the pressman; this 
triumph was not gained without a severe struggle. 

Some of our best printers are already convinced, that work can be 
done better with the roiler than with the ball; and it is evident that 
the labour is much lessened by its use ; among the journeymen, how- 
ever, there is much contrariety of opinion, and habit gives to them a 
strong bias in favour of the old practice; yet, judging from what we 
have seen, we think that the roller stands a fair chance of fighting its 
wavy into favour. 

The rollers have not yet been made here, with that truth which is 
necessary to their perfect operation; they ought to be cylinders; but 
if the circle were not absolutely perfect, this defect would be less 
mportant, than any deviation from a straight line, lengthwise; the 
roller reaches across the whole form, and should touch the faces of 
the tvpes with an equable force; for although it is elastic, this elas- 
ticity will not compensate for any sensible deviation from straightness 
jn the roller. 

To attain the necessary degree of perfection in the form of the roller, 
it is requisite that the mould in which it is cast, should be correctly 
made, and that it be of a material which will retain its form, and to 
which the composition will not adhere. Most of those which have 
been used here, have been made of wood ; and had good close grained 
mahogany been taken, it would have answered the purpose very well, 
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alter filling the grain with some resinous composition: there is scarcely 
any other kind of wood, equally hard and close grained, which is so 
little apt to casf as mahogany; the workmen, however, have tried infe- 
rior species of wood, and have consequently failed. An ingenious 
mechanic of this city undertook to make moulds of brass ; of these he 
cast several pair; they were half cylinders, about three feet in length, 
three inches in diameter, and { inch in thickness; in the casting, 
he succeeded remarkably well; and in order te bore them out, the 
were soft-soldered together, and firmly clamped; one pair was on 
but upon separating them, it was found that they had sprung in both 
directions, so that when put together, they formed an oval, instead of 
acircle,and would not come close on the edges. The Editor was con- 
sulted as to the cause of this springing, and the means of preventing 
it; but in this, as in many other cases, it was more easy to discover 
the cause of the evil, than to apply a remedy. In boring brass, the 
angle of the cutter must be very obtuse; and whilst it cuts, it also 
acts as a burnisher, closing the pores of the metal and stretching the 
surface which it abrades. The thickness of the cast moulds was not 
sufficient to resist the effect of this stretching, and they consequently 
sprung open: the result was, that they were abandoned, as it was 
thought that the labour of finishing them in any other way, would ex- 
ceed their value. 

It now became desirable to devise some easy method of forming 
moulds for immediate use. The editor suggested the employment of 

laster of Paris; he has not yet heard how this has succeeded, but, 
if properly managed, it cannot fail to answer the purpose. 

The manner of casting plaster moulds is known to a great number 
of workmen; we cannot, on the present occasion, enter into any de- 
tail upon this subject, but will do so at an early period. 

For the purpose of casting a cy- 
linder, the mould ought to be di- 
vided into three segments, in the 
manner represented in the diagram, 
as it is then readily separated from 
the article cast in it, which is not 
the case when it consists of two 
segments only. 

Plaster moulds of the length 
required for inking rollers, ought 
to be made nearly two inches in 
thickness; they may be strength- 
ened by passing stiff rods of iron 
lengthwise through the middle of 
each section. After the plaster 
is cast, four or five days will be required to dry it perfectly: it may 
then be saturated with the composition of linseed oil and beeswax, or of 
linseed oil and rosin, described in the paper of D’Arcet & Thenard, 
p- 276. vol. 2 of this Journal. The plaster must be warmed, with the 
precautions there recommended, as if heated too highly, it will be 
rendered rotten. Where time is allowed, builed linseed vil alune, 
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is the best article for saturating plaster moulds; successive coats are 
to be laid on, until it is no longer absorbed ; the moulds may be then 
exposed to the action of the sun, or kept in a warm place, until the 
oil is dry. This will give to them a dark brownish yellow colour, a 
smooth surface, and a texture resembling earthenware ; in this state 
there is little danger of their chipping, or being otherwise defaced. 

In order to form the plaster mould, a cylinder of wood must be 
turned, of the diameter of the intended roller, and several inches 
more in length. The composition of which the rollers are made, con- 
tracts in length very considerably, after being cast, before it becomes 
pend Benn this, allowance must of course be made in the length of the 
moulds. 


Experiments and observations on some alloys of Platinum. By Tuos. 
Cooper, M. D. President of the South Carolina College. 


TO THE EDITOR OF THE FRANKLIN JOURNAL. 


College: Columbia, South Carolina, Feb. 24, 1827. 
Dean Str—lI read always with great satisfaction your very useful 
ublication, the Franklin Journal. It deserves encouragement, and 
i hope it will meet with it. 
You gave us some time a process from some German chemist, 
for making a gold-coloured alloy, by means of virgin — J 


tried the proportions indicated with pure malleable platinum, and 
found the recipe worthless. No furnace or forge, urged with a fire 
of wood charcoal, can possibly melt the mixture prescribed. The 
platinum I used, was some I bought of Dr. Bollman, procured by 
dissolving the crude platinum in nitro-muriatic-acid; precipitating by 
sal ammoniac in solution; stopping so soon as the brown precipitate of 
palladium appears; washing the nankin coloured precipitate mode- 
rately in water; drying it; heating it ina flat vessel, under a muffle, to 
drive off the nitro-muriatic-acid; collecting the gray coloured metal- 
lic powder; compressing it in an iron box with a powerful screw; 
alternately hammering it (gently at first) and annealing it, till it will 
bear extension under the hammer. My specimens are of specific 
gravity 20.8. In the following experiments I used this platinum, 
rolled thin and cut into small pieces. 

I took of copper, by weight, 16 parts: platinum, 4 parts: metallic 
zinc or spelter, 3 parts. I melted the copper first, and then threw 
in the zinc and platinum folded up in paper, adding some rosin. The 
heat was then kept up for half an hour, and the alloy poured into an 
ingot-mvuld, greased. I had tried three experiments with different 
gp ipo of the materials, before I settled upon this. 

he result was, an alloy, well fused, clean, even surface, _ 
of a very passable gold-colour, and bearing an excellent polish. Other 
proportions of the metals employed may answer better, but this an- 
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swers (as I think) very well. If too yellow, add a little more cop- 
per: if too red, a little more zinc. 

1 am informed that although zinc will not unite chemically with 
copper in a greater proportion than 25 per cent., yet the brass makers 
by pouring the zinc into melted copper, make a brass, containing 35 
per cent. of zinc. In my mixture the zinc is about 4th part. If I 
were to suggest any alteration, it should be to increase the platinum 
to 5 parts instead of 4. 

These experiments led me to believe that platinum would be a 
great improvement to speculum metal. I therefore made the follow- 
ing mixture, three several times, viz. Copper, 520 grs. Tin, 165 
grs. Zinc, 20grs. Arsenic, 10 grs. twice using the white arsenic, and 
once the metallic arsenic (the fly stone of the Philadelphia shops.) 
In all 515 grs. The results were, a bluish-white, silvery mixture, 
very dense and very brittle, bearing a fine polish, having a consider- 
abie increase of specific gravity: such as I remember to have _ 
eured formerly, on repeating Mr. Edwards’ receipt for speculum 
metal. ‘The above proportions are very nearly his, and Mr. Little’s, 
as you will isemadienihy recognize. The specific gravities were, 
9.—9,116 and 9,3. I remelted them altogether, and the specific 
gravity of the mixture was exactly 9,1. The colour, the fracture, 
and general appearance, were manifestly improved by remelting. 

I then took the same quantities and proportions as at first, adding 
to them 60 grains of platinum, making the whole weight 575 grains. 
It melted into a yellowish-white, very close grained alloy, bearing a 
far better polish than any of the specimens above mentioned. Spe- 
cific gravity, 9,472. The platinum appeared to be a manifest im- 


provement. The yellowish colour (which I did not expect) may be 

no disadvantage, as the yellow ray is much the most luminous. The 

acquisition of density in the specimens after Mr. Edwards’ and Mr. 

Little’s © rtions, and the apparent defect of density in the speci- 
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men with platinum, I know not how to account for, except from the 
general fact that no alloy follows the arithmetical proportion of speci- 
lic gravity. 
Specific gravity of the copper used, - - - 8,487 
Of the platinum, = - - - - - - 20,8 
Of the tin, (grain tin, ) - - not taken. 
Of the zinc, - - - - - - - 7,078 
Gold coloured alloy, = - - . - - - 9,0487 
Of the white coloured speculum metal, —- - - 9,1 
Of the speculum metal with platinum of a yellowish- 
white colour, - - - - - - - 9,472 
The superior density of this last alloy, I suspect to be owing to the 
arsenic. 


JP Neca amare sie 


Ch cae Be 


I am, Dear Sir, your friend and servant, 
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Tuomas Coorer, M.D. 


P. S.—I hope some ingenieus werkman in metals will repeat these 
experiments. 
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Progress of Manufactures and the Arts in France. 


Although the French have been long and justly celebrated, for the 
beauty, taste and excellence of many of their productions, they have 
remained very far behind the English in the manufacture of fabrics 
of cotton; in the extent and perfection of their iron works, as well as 
in a considerable number of other important branches of metallurgy, 
and other arts. Within a few years, however, they have made rapid 
strides towards perfection in these branches of industry; the pressure 
which has been so heavily felt by the manufacturers of Great Britain, 
has caused many thousands of them to remove to France, where they 
have taken the machinery and the knowledge, in which that country 
was deficient. The evident policy of the French nation, was liberally 
to encourage persons of this description, aud they have not neglected 
their interest in this particular. 

In a late number of the * Annales de Industrie,” there is a no- 
tice of an extensive iron work established at Charenton, in the vicin- 
ity of Paris, by Messrs. Manby and Wilson. The writer of this 
notice observes, that these works exhibit the perfection which the art 
of working in iron has attained in England, and which is now natu- 
ralized at Charenton, where may be evidently seen, the immense 
superiority of large works, to those on a more limited scale, which 
are always indifferently provided with the means of working, and the 
productions of which are consequently restrained, both in their forms 
and dimensions, by the extent of the works; that under consider- 
ation, will supply whatever is required, without resorting to foreign 
countries; and with the rapidity, perfection aud economy of the 
English manufactories. 

At the establishment of Manby and Wilson, there are about 700 
workmen employed, about 350 of whom are from England, and an 
equal number are natives of France. 

Steam Engines of all dimensions, as well as all kinds of machinery 
required for carrying other manufactures to perfection, may be ob 
tained at these works. 

The notice contains many details of the mode of procedure, in 
casting, forging, turning, &c. in the large way, which although new 
in France, are extensively known in this country. 

The following observations ou the perfection of some other arts in 
France, are from a late English paper. 

* Within these twelve years, France has made immense progress 
in almost every branch of manufacture. Pins are now made at a 
single operation, the ‘heads and tails’ being of a piece: so that the 

wroverb, * As useless as a pin without a head,” is likely to be soon 
fost, from the thing not being possible. 

‘+A new discovery has been made in printing, by which classical 
works used in every country, need only to be set up once: thus, if 
an edition of the classics be printed at Paris, editions may be pub- 
lished in England, Germany, Holland, &c. without being at the ex- 
pense of a new composition. Besides the advantages of cheapness, 
the text, once established, can never vary, and the type is always 
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new. We have seen three volumes in 8vo. printed upon the new 
principle; they are beautifully got up, and sold to the public at less 
than Ss. the volume.” 

“In the article of plated goods, the French seem even to surpass 
the manufacture of Birmingham. We have seen plated candlesticks, 
of which the making cost only five sous the pair, and they are sold 
at twenty pence in retail. ‘The same manufacturer has discovered 
the method of making coffee-pots, tea-pots, &c. of one piece of metal, 
without soldering, and that too at a cheaper rate than by the old 
gnethod: we have seen several articles of this kind, of very elegant 
forms.”’ , 

* The gilding of metals is now carried to a perfection unknown in 
England; and as the duty on importation amounts to a prohibition, 
one of the best French gilders is going to establish himself in London. 
Our dessert services may thus rival the French in elegance and cheap- 
ness; and it is to be hoped that we shall soon be delivered from the 
heavy tribute paid to France for all objects in or molu: it is a branch 
of industry which would be most lucrative, and which it would cost 
a mere trifle to create: whoever does it, is certain to realise an im- 
mense fortune.” 
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An easy method of dividing plates of hardened steel, such as saw 
plates; and also of perforating them, when requisite. 


BY THE EDITOR. h 


Workmen frequently wish to divide a breken saw plate, for the 
purpose of converting it into nee square-blades, or small saws; 


Ria diet 


this is usually attempted by notching them to a small depth with a 
cold chisel,and then breaking them along the lines so a When 
the plate is very hard, this method will not succeed, and the plate 
is frequently destroyed in the attempt. When it does succeed, the 
plate ts generally twisted, and buckled, in the operation. 

The Editor had a hard plate, which he was desirous of cutting into 
strips, to make small saws for a working model of a saw mill; this, 
although too hard to yield to the chisel, he divided with the utmost 
facility, piercing the ends at the same time, for the purpose of stretch- 
ing the saws; this was effected in the following manner. ‘The saw 
plate was made sufficiently warm to melt bees-wax, which was then 
rubbed over it, so as to coat it completely on both sides, when it was 
suffered to cool. Lines were then drawn through the wax on both 
sides of the plate, with a steel point. It being of great importance 
that these lines should be exactly opposite to each other, this was 
eifected by making a saw-kerf in the strip of wood which was used 
as a straight-edge, and the plate being placed in the kerf, the a 
site lines were easily drawn. A mixture of sulphuric acid (oil of 
vitriol) and water had been prepared, and suffered to become colds 
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the proportions about one part of acid to six of water. The saw- 
late was then placed in a common queens-ware dish, sufficiently 
arge to contain it within the rim, and the acid and water were poured 
ints it, 80 as just to cover the saw-plate; in about half an hour it was 
taken out, washed in clean water, and the wax scraped off, the lines 
having been bitten in to a sufficient depth to cause the plaie to break 
wiih great ease. Some pieces which were left in too long, were eaten 
quite throuzi, and the edges rendered rough and indented by the 
action of the acid. 

Ai the ends of the plates, where holes were wanted, the wax wag 
removed on each sides it was found necessary, sometimes, to insert 
these ends in the uid, longer than the time allowed for the action 
on be hness this, however, depends upon the thickness of the plate. 

may be readily made in this way, and their centres 

y size. Square or round holes may be made through 

».e-fourth of an inch in thickness without the slightest dif- 

y To etlect this, after covering the part with wax, and scratch- 

inc chrengh it, in the way directed, a wall, or bank, of wax is to be 

placed round it, so as to form a cup, into which the liquid may be 

poured; this operation must be repeated on the opposite side, and 

when the lines are bitten to a good depth, the piece may be punched 
out. 

Whenever the plate to be divided, or perforated, is large, a bank 
of wax may be made to surround the parts, or the acid and water 
may be repeatedly washed over the lines, until the corrosion is suf- 
ficiently deep. 

Care should be taken to employ good, clean wax; for the acid will 
fine its way through it wherever there are any specks of dirt, and 
thas injure the face of the plate. Eagravers’ etching ground would 
be a better article than wax, but the latter is easily obtained, and, if 
pure and clean, will answer very well. : 

Saws and other tools of iron or steel, may be readily marked with 
the name of the owner of them, by the foregoing process 


A new mode of Paving proposed. 
TO THE EDITOR OF THE FRANKLIN JOURNAL. 


Str—Some judicious remarks upon the subject of paving, have 
appeared in the recent numbers of the Franklin Journal, and as it iz 
a thing of very considerable importance, | have determined to offer 
you my speculations upon it, which, should they not be esteemed of 
much value, shall not dvinand much space on your pages. 

In large commercial cities, where many thousands of inhabitants 
are crowded together, and occupy but a small space of ground, the 
constant passing to and fro of vehicles of every description, from the 
heavily laden wagon, to the light pleasure carriage, soon disturbs the 
ordinary pavement, so as to interfere materially with the ease and 
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comfort of those who travel over it. It is scarcely to be expected, 
that a more permanent mode of paving can be devised, without a con- 
siderable increase in the cost of the operation; but if permanence can 
be attained, a much larger expenditure, at first, might in the end prove 
to be good economy. So well convinced of this fact were the in- 
habitants of London, that they, a few years since, undertook to pave 
a part of that city with cast iron; 1am not fully informed of the result 
of this experiment, but have understood, that, although the iron was 
checkered in the casting, the surface was soon worn so smooth, as to 
render travelling upon it insecure. 

The mode which L wish to propose, will certainly be expensive at 
first ; so would the laying of iron pipes have been, when our water- 
works were first established, but we now feel that it would peverthe- 
less have been good economy.—But, to come to the point—I would 
make a double pavement, in the following manner: I would dig suffi- 
ciently deep to place a good bed of gravel, upon which I would lay 
my sub-pavement, which might be of rough stones; these should be 
well rammed, so as to make a foundation of great solidity ; upon this, 
a second bed of gravel is to be spread, and upon this | would lay a 
good pavement, in the usual manner, which should also be carefully 
consolidated ; the operation is then finished. 

The bed of gravel between the two strata of stones, must, in every 
part. be sufficiently thick to prevent their ever coming into contact 
with each other, or the upper stones would rock upon those beneath. 
A road made in this manner, would possess a degree of firmness which 
would resist the effects of weather, whilst the pressure upon the sur- 
face, would, through the intervention of the sub-pavement, be dis- 
tributed over an increased portion of the earthy foundation. The 
sub-pavement would never need to be repaired; and although the 
upper pavement must in time wear out. and might be subjected to 
accidental disturbance, the repairing of it would become a very sims 
ple operation. 

Yours, &c. VIATOR. 


Description of Mason and Tyler’s improved Face Chuck, for Turners. 
TO THE EDITOR OF THE FRANKLIN JOURNAL, 


Sir—Shouid you think the following description of a reverse face 
chuck worth communicating to the public, through the medium of your 
very useful publication, it 1s at your service. 

The flat, or face chuck, is a well known, and useful appendage to 
the lathe; but having frequent occasion to chuck a piece, with its 
faced side outward, and finding all the usual methods too tedious and 
uncertain, we have contrived the chuck here described, which obviates 
every difficulty. 

This chuck consists of a circular plate, like that of the common face 
chuck; itis perfectly flat on both sides, and of equal thickness through- 
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out, and is so formed, that when attached to the mandrill, a space of twe 
or three inches is left between the back of it. and the mandrill, so as to 
allow the piece of work to be fixed on either side of the plate, with 
its faced side cither to, or from, the workman, as occasion may require. 

The plate should be no thicker than is necessary for stability; it has 
a hole through the centre, and through this hole the work is performed, 
when the piece has been properly secured by wedging, or otherwise. 

Another method, and one which we prefer, is, to add to the common 
face chuck, at the distance of two or three inches from, and parallel 
to it, a second plate, faced on the inside, and having an opening in 
the centre, through which the work is performed. 

This second plate is supported from the first, by pillars, or blocks 
of equal thickness, three or four being used, according to the size and 
shape of the piece to be chucked. Screw bolts pass through these 
several pillars or blocks, to secure the front plate in its place. 

This chuck, with its pillars, or blocks, resembles the two plates ol 
a circular time ay with their pillars. In this chuck, any piece 
which is not thicker than the space between the two plates, may be 
fixed for drilling or turning. with the most perfect facility; the usual 
way of doing this, is by wooden wedges driven between the work and 
the back plate. Set screws are also used, when required by the na- 
ture of the work. 

Very respectfully, yours, &c. 
Wa. Mason & R. Tyer. 

Philadelphia, Feb. 20, 1827. 


Patent Condensed Wood. 


In page 548 of our first volume, we published an account of the 
patent taken out in England by Mr. Atlee, for condensing wood ; and at 
the same time, expressed our doubts of the utility of the process. ‘The 
subjoined letter from Mr. Atlee to the editor of the Register of Arts, 
together with the observations of that gentleman, seem to place the 
process in a favourable point of view, sufficiently so at all events, to 
show that the subject is worthy attention. The experiment may be 
readily made upon small pieces of mahogany, or other wood, with the 
rolling mill of the silversmiths. Should any of our mechanics try it, 
we should be glad to learn the result—Zuditor. : 


*¢ To the Editor of the Register of /irts and Sciences. 


“Sin—Through the medium of your valuable and widely circu- 
lated columns, | am desirous of introducing to the consideration of 
the public, a description of the patent I have recently obtained, for 
the condensing of wood. In submitting my sentiments upon this sub- 
ject, to the ordeal of scientific criticism, by which the merits of the 
invention will be either acknowledged or disproved, I have the 
Sutislaction of declaring that my own opinions have not been hastily 
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formed, but that they proceed from long investigation, and have re- 


ceived the approving sanction of eminent and experienced engineers. 


‘+The mechanical process of condensing timber is effected by pass- 
ing a plank through a rolling press, by which operation every particle 
of mucilaginous juice is completely extracted. By thus destroying 
the porosity of the wood, and expelling the vegetable mucus, the 
interstices are effectually and permanently closed. It may thus fairly 
be presumed, that a plank of condensed timber, being purified from 
all those qualities which generate putrefaction, is secured and ren- 
dered proof against the destructive influence of the dry-rot. Chemistry 
teaches us, that the decomposition of matter, in other words putridity. 
is almost entirely occasioned by the action of air. In proportion as 
the atmosphe re is heated, stagnant, and moist, fermentation proceeds. 
and it necessarily and obs iously follows, that the decomposing power 
of the atmosphere, will be more essentially exerted on a porous sub- 
stance, than on one whose component interstices are more closely 
rivetted together, and which altogether presents a harder, and more 
impe rvious resistance. 

* It is precisely to effect this apert, that my patent is calculated, 
by converting a juicy, porous, and spongy material, into a durable, 
firm, and solid substance. Iam also convinced, from repeated ex- 
periments, that a plank of condensed timber will never shrink, or 
expand ; which for building purposes, such as laying floors, pipe, 
&c. must be of the first importanc e; and I should recommend a coat- 
ing of oil to be smeared over the plank, in some instances, before it 
passes through the rolling press, which will not only more effectually 
close up the interstices, but prepare the wood for receiving a higher 
polish, for various —— as, for instance, the painting of arms, 
or crests, on the pannels of carriages, and other descriptions of fine 
painting. 

“In naval architecture, I flatter myself with the hope of being able 
to introduce a most valuable improv ement in the articles of trenails. 
I propose to pass them through steel tube plates, to any required 
gauge, by which process they will be of one uniform dime ‘nsion, and, 
in all probability, may supersede, the use of copper bolts. Under the 
resent system, it is utterly impossible to produce any regular equality 
in the size of trenails, but ‘byt the aid of my inve ntion, every species of 
wood, in proportion to its ‘natural texture, may be accurately and 
unerringly condensed, from ten to fifty per ce nt. 

‘¢ Musical instrument-makers, particularly of piano-fortes, will 
derive a considerable advantage from the using of tie condensed tim 
ber, which will not only remove the necessity of warehousing larg 
quantities of wood, for the purposes of seasoning, but the tone of the 
instruments, especially in sounding boards, will be materially im 
proved. 

“I may also anticipate success in every article of furniture bs 
which cabinet makers are concerned, book-cases, wardrobes, &c. 
instance, constructed of condensed wood, will never shrink. nor can 
the doors ever swerve from their original positions. Hy this process 

a polish may also be given to mahogany which approximates it to the 

‘learness of a mirror. 
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* All wood intended to be used in the operation of veneering will 
receive a manifest superiority by condensation, in as much as the ma- 
terial will become perfectly pliant. You may form some idea of the 
extraordinary power of the rollers, when I state to you, that a piece 
of veneering wood may be rendered so extremely flexible, as to admit 
of being tied in a knot. I could not without occupying too large a 
space in your Register,,enter into the complete details of my patent, 
or particularize the various and remote ramifications to which it may 
extend. ; 

“ But from the preceding observations it may be perceived that I 
eontemplate a decided improvement in the durability of all des rip- 
tions of timber, to whatever purposes applied. After several inter- 
views with the navy board, | have received every assurance of svp- 
port; and many of the most eminent musical instrument makers | ave 
encouraged me with the most flattering prospects of decided suc- 
cess. I have only to add, that the machinery. and steam engine, are 
nearly completed, and that in the course of a month or six weeks the 
merits of my patent will be submitted to the test of experiment on the 
large scale. 

** T remain, Sir, your’s, &c. 
“ James F. AT ire.” 


N. B. [We have seen some samples of wood, condensed by the 
above patent method, and were much surprised at their unproven et 
in solidity, strength, and beauty. Some pieces of 7-8 inch plank of 
Honduras mahogany was reduced by the operation to 7-16, or to one 
half, and consequently its weight, or rather its specific gravity, was 
greatly increased; the texture of the grain was sv much alrered, os 
to resemble fine Spanish mahogany, to which, indeed, it must be 
vastly superior in durability and strength. Thinner pieces were 
reduced in a similar ratio, and were almost as elastic and supple as 
leather; and some samples of ruse wood which had undergow tie 
compression with their surfaces oiled, had acquired highly poiisted 
and smooth surfaces. The invention upon the whole promises ‘he 
most valuable results, and claims the attention in particular of those 
classes of manufacturers, mentioned in the preceding letter. 

| Ed. Reg. of Irts. 


Effectual means of preserving Wood. 
TO THE EVITOR OF THE REGISTER OF ARTS. 


Sin—Amipst the contrariety of opinions which distract the 
minds of the mechanic and philosopher as to the cause of the dry 
rot, and tbe means of remedying that destructive evil in wood, | do 
not remember to have seen any observation upon the effect produc ed 
by the submersion of timber in the fluid that is drained from iron 
pyrites, or (as it is usually termed) copperas stone liquor, previous 


to the chemical operation that is pursued to make the sulphate of 
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iron from that fluid. Being the other day at the Copperas Works in 
the vicinity of Whitstable, in the county of Kent, 1 was forcibly 
struck with the remarkably sound state of the whole of the timber 
which had been lying about the premises for years, and formed part 
of the buildings of those works ; they were much discoloured, in conse- 
quence of being saturated with the copperas fluid, or from exposure 
to the influence of air impregnated with the steam from the standing 
works, or from the evaporation of the deposits, and pits of copperas 
stone and liquor. 

Inquiring of the seafaring persons on the spot their opinion of the 
cause of the wood being thus secured from that destructive disease, 
—their unanimous opinion was, that dry rot never occurred when 
wood had been soaked in copperas fluid ; and so deeply rooted is their 
conviction of the fact, as to amount to a proverb. 

Inferring that some advantage might be derived by the knowledge 
of this circumstance to those who feel an interest in the preservation 
of wood from rot, I have taken the liberty of directing your attention 
to the subject. And, were experiments tried upon wood felled at 
different seasons of the year, and immersed in any of the copperas 
pits in the kingdom, it might set at rest speculative opinions on this 
matter, and conduce to important advantages to the country. 

Some of the individuals with whom I entered into conversation on 
the subject, have made their observations on the preservative qualities 
of the copperas fluid on wood, between 60 and 70 years. 

What injury might be done to iron nails, or copper bolts, driven 
into the wood thus saturated, I am incapable of forming a judgment ; 
but much of the timber at the copperas works had bolts and large 
nails remaining fast, which appeared only rusty and deteriorated by 
exposure to common atmospheric changes. 

1 am, Sir, 
Your most obedient servant, 
J. B.C. 


| That we entertain a most favourable opinion of the utility of the 
process recommended by our intelligent correspondent, our readers 
may be assured, when we acquaint them that it has, in part, formed 
one of our favourite schemes for some years past ; but the pressure of 
other matters has prevented us from making the necessary experi- 
iments. Our intention was first to subject various kinds of wood to 
dry distillation by a slow process, and afterwards, by the aid of a 
Bramah’s hydrostatic press, to force into and fully saturate the pores 
of the wood with salts of iron or other metals in solution. ‘The expense 
of the operation would not be heavy, while there is scarcely a doubt of 
its entirely preventing the dry rot, and, at the same time, so far ex- 
tending the durability of the timber, as, ultimately, to render the pro- 
cess one of great economy. |—Editor of the Register of rts. 
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On a new kind of Cloth, fabricated by Insects. 


Extract from the Memoir of Mr. Lenormand, read at the National Institute of 
France, on Monday, the 9th October, 1826. 


Mr. Habenstreet, of Munich, has succeeded in procuring the cloth 
in question, by directing, after patient efforts, the labours of a kind of 
caterpillars, in a certain space. These caterpillars are, according to 
this ingenious gentleman, the larvze of a butterfly, described unde: 
the name of Finea punctata, or Finea padilla, by some authors. ‘Their 
instinct teaching them to construct over them a tent or covering, of 
extreme fineness, but nevertheless of sufficient texture, impervious to 
air, and which may be easily separated from the body, upon which it 
rests; Mr. Habenstreet took advantage of this circumstance, tu make 
the insects work ona paper model, suspended from the ceiling, to 
which model he gave precisely the form and dimensions which suited 
him. He thus obtained square shawls, of an ell in size ; some of two 
ells in length, by one in breadth; an air balloon, of four feet high, by 
two in horizontal diameter; a woman’s complete robe, with the sleeves, 
but without seams. In order to give the tissue a regular form, it is 
often necessary to fix limits, beyond which the caterpillars must not 
go: to this end, one has only to touch the interdicted parts with oil; 
or the worms, having a natural antipathy to this substance, will never 
work on those spots which have been oiled; they will not, in short, 
touch them; so that Mr. Habenstreet succeeded in making the cater- 
pillars fabricate a stuff, which appeared as if regularly stitched. It 
is easy to conceive that the number of caterpillars required for a given 
work, must be proportioned to its dimensions; one, or two at most, are 
sufficient to form a square inch of cloth; so that their number is not 
so great, as one, at the first view, would be inclined to imagine. 

Mr. Lenormand enters into details upon the nature ef the cloth 
produced by the caterpillars. ‘This stuff, although of considerable 
firmness, yet is of a fineness which exceeds that of the lightest gauze. 
Mr. Lenormand exhibited to the Academy a specimen of the cloth; 
it would be diilicult, without having seen it, to form an idea of its 
extreme levity. 

Mr. Paret, professor of chemistry in the Academy of Stockholm, 
who sent the above mentioned specimen to the author of the memoir, 
saw himself, the insects at work; and furnishes, on this head, some 
curious details. 

The balloon, mentioned above, weighed less than five grains ; never 
theless, it was air tight; the heat of the hand was sufficient to inflate 
it in an instant; and the flame of a single match, held for some seconds 
beneath it, caused it to rise to a considerable height in the air, where 
it remained for half an hour. 

A shawl, of an ell square, on being extended, was blown into the 
air, by a slight puff, and it then resembled a light vapour, gently 
agitated by the wind. 

Mr. Habenstreet offered to make a present of a shawl to Mr. Paret, 
on condition that the latter would cause it to fall from the air upon 
his head; but this was found to be impossible; for as the shawl ap- 
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proached his body, the heat which exhaled from it, produced sufficient 
agitation in the air to repel the shawl. 

As was before stated, Mr. Habenstreet caused the caterpillars to 
fabricate a complete robe, which he presented to her majesty, the 
Queen of Bavaria, who frequently wore it over her dress, on court-days. 

It is easy to conceive that Mr. Habenstreet has been enabled to 
succeed in his undertaking, only after numerous experiments, prose- 
cuted with indefatigable patience. The productions of the caterpillars 
are composed of the same materials as those of which they form their 
cocoons. ‘This singular fabric has no resemblance to silken stuff, the 
filaments of which are regularly interlaced ; whereas, those whereof 
the former is composed, are superposed; and this act takes place at 
the moment that the insect secretes the matter which forms the stuff. 
Mr. Habenstreet has been enabled to give to this novel manufacture, 
an increased solidity, by compelling the insects to labour several times 
over the same surface. This labour can neither be so long nor so 
difficult as may be conjectured, since Mr. Paret saw. at Manich, a 
shawl, of an ell square, which cost only the trifling sum of eight francs. 

The caterpillar which effects the fusain (ewonymus europwus,) and 
which, in France, is more common than that* made use of by Mr. 
Habenstreet, spins its threads, and forms a tent in a similar manner; 
and advantage may be taken of its labours, by following Mr. Haben- 
street’s process, which is indicated in the memoir of Mr. Lenormand ; 
but to this end, says the latter, one must be possessed of industry and 
patience, equal to those qualities which are so conspicuous in the 
Munich entomologist. 


On ernamenting steel with gold and platina. By Nicuowas Mit, Esg, 


Bridge Cottage, Camberwell, Jan. 8th, 1826. 
Sin—In a paper inserted in your Repository for November last, I 
suggested some inquiries respecting the various methods of gilding 
practised by artisans. Since that period, I have been prosecuting 
some experiments, with success, for ascertaining the proper mode of 
superficial gilding upon steel: and I transmit the result to vou, for 
the benefit of that class of artists. It is necessary, perhaps, to pre- 
mise, that the instructions given, in most elementary works upon 
chemistry, for gilding with the ethereal solution of gold, are either er- 
roneous, or not sufficiently explicit; and to this cause may be traced 
the many failures which have occurred in practising this art. 
The following is the process which 1 used; and which answers 
equally well, either for gold or platina. . ; 
Dissolve any quantity of gold or platina in nitro-muriatic acid 
‘acqua regia,) until no further effervescence is occasioned by the ap- 
plication of heat. Evaporate the solution of gold or platina, thus 


* This cloth-weaving insect inhabits the European bird-cherry, prunus padus ; 
but we suspect that there ie some mistake in its generic name: we cannot find, 
in our books, the genus Finea. Perhaps it is the Phalena punctata, of Gmelin, 
Tom. i. p. 2482. 
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formed, to dryness, in a gentle heat; (it will then be freed from all 
excess of acid, which is essential:) and re-dissolve the dry mass in 
as little water as possible: next take an instrument which is used by 
chemists for dropping liquids, known by the name of a separating-fun- 
nel, having a pear-shaped body, tapering to a fine point, and a neck 
capable of being stopped with the finger or a cork; which may con- 
tain a liquid ounce, or more: fill it with the liquid about one quarter 
part; sind the other three parts, must be filled with the very best sul- 
phuric ether. If this be rightly managed, the two liquids will not 
mix. Then place the tube in a horizontal position, and gently turn 
it round with the finger and thumb. The ether will very soon be 
impregnated with the platina or gold, which may be known by its 
chanze of colour. Rasincs it in a perpendicular position, and let it 
rest for twenty-four hours; having first stopped the upper orifice with 
a small cork. The liquid will then be divided into two parts; the 
darkest coloured being underneath. ‘To separate them, take out the 
cork, and let the dark liquid flow out: when it has disappeared, stop 
the tube immediately with the cork; and what remains in the tube is 
fit for use, and may be called the gilding-liquid. Let it be put into 
a bottle, and tightly corked. When an article is to be gilded, a ves 
sel of glass or unglazed ware must be provided, of just sufficient size 
to admit the article: it must then be filled with the gilding-liquid, 
nearly to the top. The steel must be very highly polished, and be 
entirely free from rusfor grease. A basin, full of clean water, must 
be ready at hand: the article must be immersed into the gilding- 
liquid, and allowed to remain as short a lime as possible; tien be 
taken out, quickly plunged into the water, and well rinsed: it must 
next be dried with blotting-paper, and be placed in a temperature of 
150° Fahr. tell it be ‘completely heated throughout; it may then be 
polished with rouge and a soft leather: or, which is better, be bu: 

nished. . 

It will be as well to observe, perhaps, that the muriate of gold or 
platina, formed by digesting these metals in nitro-muriatic acid, must 
be entirely free from all excess of acid; because it will otherwise act 
too forcibly on the steel, and cause the coating of gold to peel olf. 
Pure gold must be employed. ‘The ether must not be shaken with 
the muriate of gold, as is advised in chemical publications, for it 
will be sure, then, to contain acid: but, if the two liquids be con 
tinually brought into contact, by the motion I have described, the 
affinity between ether and gold is so strong, as to overcome the ob 
stacle of gravity, and it will hold the gold in solution. ‘The ethereal 
solution may also be concentrated by gentle evaporation. Care must 
be taken not to wipe the steel until the heat has been applied. This 
gilding is an effectual protection against rust; and is, at the same 
time, very ornamental. 


I am. Sir, your obliged servant, 


Nicnotas Mitt. 


T. Giii, 2sq. : 
{ Technical Reposidory. 
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Method of Procuring good Yest. 

Puy four or five handfuls of hops in a linen bag, place it in a large 
pot, and pour on it boiling water, or make it boil for some time. 
Divide the decoction into equal parts. The first part is poured while 
hot into a kneading trough, in which is a little sour paste of dough. 
Add to it a little sugar, a few whites of eggs well beaten, and a suf- 
ficient quantity of wheat flour to form a paste of ordinary consistency; 
knead it well, and cover it over. When the mass is well risen it 
inxy be used for the purpose of fermenting the finest wheat paste or 
dough, without any fear that the bread, after baking, will retain the 
least sourness, because the acetic acid of the leaven has been com- 
pletely decomposed in the course of the fermentation. It is probable 
that this would not have been the case without the sugar and the 
eges. To obtain a leaven which will answer for future batches, re- 
serve a portion of the dough, pour on it the second halt of the decoction 
of hops, previously heated, and add the same quantity of sugar, white 
of eggs, and flour as before, knead the whole with a bit of the former 
leaven, and Jet it rise in the trough. Nothing but flour need after 
wards be added. ~  [ Bul. de Sciences, Sept. 1825. 


Tron-Wire Suspension Bridge at Geneva. 


A sEconp suspension bridge has been constructed at Geneva, of iron - 
wire, as successfully as the first. (See Register of rts, vol. 1. p. 133.) 
It extends in the same manner over the ditches of the fortifications ; its 
length is 82 metres (269 feet,) that, however, being divided into two 
portions by an intermediate piece of masonry. Its width is two metres 


(6.56 feet.) It descends from the town side outwards, and also 
passes obliquely at an angle of GO° from the abutments, circum- 
stances which raised the expenses to 50,000 francs. “he suspension 
cables are four in number, and contain each 135 wires running the 
whole length ; the wires are held at the-extremities in a hollow cone, 
and the flexure of the cables is one-twelfth of the distance between 
the points of attachment. The bridge, when finished, was laden for 
trial, with stones, timber, &c. equal in weight, to that which would 
have been occasioned by covering it with people, which trial it bore 
without the slightest derangement.— Biblio. Univer. 


Suspension Bridge over the Neva, at St. Petersburg. 

Ir is in contemplation to erect a suspension bridge of iron across 
the Neva, at St. Petersburg; it having been found impossible to erect 
a bridge of stone or wood, on account of the great depth, and occasional 
rising of the waters. The depth above the ordinary level, is about 42 
feet; and this is increased by inundations to 60 or more feet. The 
proposed bridge is, therefore, to consist of a single arch of 1022 feet 
span. Itis to be composed of three distinct bridges, one on each side, 
9 feet wide, for carts, &c. a middle one with a road, 21 feet wide, for 
carriages ; and two path ways, each 5 feet wide, for pedestrians. The 
suspension chains are to contain in their section, a total surface of 400 
square inches. 
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Metallic Healds or Heddles. 


A patent has been recently granted to Mr. John Osbaldeston, ot 
Blackburn, for an improved method of making the healds or heddles 
of weaving looms. ‘The healds (as our readers generally well know, ) 
are formed of two rods, one above and the other below the piece, and 
connected together by numerous strings, through which distinct por- 
tions of the warp pass, and by means of the treadles are lifted and 
depressed. Instead of the numerous cords, the patentee employs 
very thin slips of brass placed edgeways, which are bent in the middle, 
and a hole made obliquely in each, so that the threads of the warp 
may pass through them without being drawn out of a straight line. 
The top and bottom rails are of wood, with a metallic groove in each, 
in which slide pieces of metal adapted to receive the thin blades of 
metal, and to be connected together by rods pressing through them. 


On the use of animal charcoal for purifying Pyroligneous Acid. By 
M. Berzetivs. 


Accorpinc to a statement made at the Royal Academy of Sciences 
at Stockholm, it appears, that by the use af animal charcoal, every 
particle of empyreumatic oil may be removed from pyroligneous acid. 
M. Berzelius has discovered by some experiments, that the residue 
of the charcoal obtained in the fabrication of Prussian blue, at the 
time of the extraction of the hydro-cyanate ferro of potash, possesses 
this power to such a degree, that a very small quantity of it suffices 
to purify the pyroligneous acid, and to deprive it of all empyreumatic 
flavour. The whole process consists in mixing the acid with the char- 
coal, and afterwards straining it. Hartshorn purified by distillation 
and charcoal, is at first white, but becomes afterwards darker, be- 
cause the empyreumatic oil contained in it is not absorbed, but only 
rectified ; M. Berzelius, apprehensive that the same result might ensue 
with the pyroligneous acid prepared as before described, left some of 
it in a bottle badly stopped, for the space of five months, and at the 
end of that time, could not, after putting it to the most severe tests. 
discover any appearance or flavour of the empyreuma. [ 1b. 


Sinking of the Parisian Pantheon. 


Pernaps no more striking illustration can be given of the necessity 
of having the surfaces of joints rigorously parallel in every part of an 
edifice, that what occurred in building the Pantheon at Paris. In 
this edifice, a vast and lofty dome was to be supported by four groups 
of elegant columns. In order to give the columns the appearance of 
consisting only of a single stone, the drums or truncated conical 
pieces of which the shafts were formed. were hollowed out towards 
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the centre, so that the edges of every two pieces might unite closely 
all round, and not leave the least visible separation. The aspect of 
these columns, when first erected, was beautiful; they appeared a 
chef-d’euvre of art; but when the immense weight of the arch was 
laid upon them, the edges of the drums which alone were in contact, 
not having sufficient surface to support the pressure, split and crum- 
bled away, and the whole dome settled down till all the surfaces of 
each joining came into contact. ‘The architect found it necessary 
to erect some large massy pillars in the centre of each group of 
columns which supported the dome, and the beauty of the structure 
disappeared. It would have been ss had the joinings of the 
drums been surfaces applied to each other in every point. Geometry 
supplies us with the means of doing this in the most simple, as well! 
as the most complicated cases.—Dupin’s Geometry. 


Power of the Sun’s Rays. 


Mr. Mackintosh, a respectable and intelligent gentleman, who is 
contractor for the government works, carrying on at Stonehouse Point, 
near Plymouth, having descended in the diving bell with workmen, 
for the purpose of laying the foundation for a sea-wall, reports, that 
when the machine, which is provided with convex glasses in the upper 
part of the bell, was 25 feet under water, to his astonishment he per- 
ceived one of the workmen’s caps smoking ; on examining it, he found 
that the rays of the sun had converged through the glass, and burned 
a hole through the cap ; also, that similar effects had, during hot wea- 
ther, frequently occurred on their clothes, so that the workmen, now 
aware of the cause, place themselves out of the focal point. 


Notice of Bull on Fuel, §c. 


Iw the fifth number of our first volume, we published the expe- 
riments of Mr. Marcus Bull, on the subject of fuel, and on the 
apparatus used for its consumption, and have since announced the 
republication of that paper, with some additions, forming a neat little 
volume. 

It does not appear that the labours of Mr. Bull have received, at home, 
that attention which they merit, both from the importance of the sub- 
ject, and the talent and industry with which his enquiries have been 
pursued. The following observations upon Mr. Bull's experiments, 
are from the Revue Encyclopédique. 

“ This performance is particularly remarkable for its accordance 
with the resutis of experiments of a different character, made in 
Europe. Mr. Bull carefully describes those which he has pursued, 
and thisis not the least instructive part of his book. He compares 
his mquiries with these of Lavoisier, Crawford, Dalton, and Rum- 
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ford, and estimates the degree of exactness which they may have at- 
tained. He next describes his apparatus and modes of weighing; 
his methods of calculation, and the principles upon which they are 
founded. He reviews every thing of importance that has been done 
on this subject in France, Great Britain, and his own country, and 
turns to advantage every thing that he collects. His experinents 
were prosecuted during a period of six months, and extended to forty 

six kinds of wood ; to coal from seven mines in America, to those of 
England, and particularly to some kinds of charcoal, and finally, to a 
mixture of poh charcoal, and clay, which is used in America, as wel! 


as in some parts of Europe. The memoir of Mr. Bull is the most 
complete that has hitherto been published upon the subject of fuel, 
which is so important an article in domestic economy. It is to be 
wished that it may be translated into French, in urder that its useful- 


ness nay be more extensively diffused. 
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QUERIES. 
Economical Machine for Carding and Spinning Wool. 


Caw you, Mr. Editor, give any information respecting an economical 
machine for carding wool? There are small machines, which answer 
very well for cotton, and which are extensively used by some of the 
southern planters ; but I do not know of any applic able to wool: one 
which could be turned by hand,is much wanted, both in the southern 
and western states, and particularly in the latter. If any machine 
has been invented for spinning wool, which can be used in farm 
houses, and which will considerably abridge the labour of preparing 
the yarn for the loom, there are thousands who would gladly avail 
themselves of it, was it within their reach. 

zw WEsTERN Farmer. 


Economical Grist Mill_—Repeated enquiries have been made after 
an economi: al crist mill. We described one in page 29, of our second 
volume, which we know has answered the purpose well, in the hands 
of the gentleman from whom we received the description. It is 
however believed by many persons, that one still better may be made ; 
we recollect hearing one spoken of in very favourable terms, which 
was patented by some gentleman in the state of Maine. but respecting its 
real merits, we are not fully informed. Such a mill is much wanted ; 
it should not require more than the power of one horse; but a hand 
mill, would, in many situations be preferred. We have resided in the 
southern states, and know, from experience, that a mill which would 
make good corn-meal, which could be easily fixed, and not subject to 
be put out of order, is more needed there, ‘and also in several of the 
western states, than any other machine for domestic use. We have 
ourselves sent corn thirty miles to a mill, and have waited four days 
for a turn; and similar circumstances are of general occurrence, 
during the dry season in July and August. Many fertile districts, 
ve scarcely habitable. on account of their remoteness from goud 
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streams; a difficulty which can be obviated, only by mills set in 
motion by some other power; and where the population is scattered, 
this power must be obtained at little cost. 


LIST OF PATENTS IN ENGLAND, 


Which passed the Great Seal in November, 1826. 


To Benjamin Newmarch, of Cheltenham, Esq. for his invented 
improvements on fire-arms—Sealed 7th November. 

fo Edward Thomason, of Birmingham, in the County of Warwick, 
goldsmith and silversmith, for his having found out and invented im- 
— in the construction of medals, tokens, and coins—9th 

November. 

To Henry Charles Lacy, of Manchester, in the County Palatine of 
Lancaster, coach-master, for his new invented apparatus, on which 
to suspend carriage bodies—18th November. 

To Bennett Woodcroft, of Manchester, in the County of Lancaster. 
silk manufacturer, for his having invented or found out, certain im- 
provements in wheels and paddles, for propelling boats and vessels— 
18th November. 


NOTICES. 


The article in our last number on the subject of Mill-spindies and 
Brands, ought to have had the signature of /Fi//iam Poole, instead of 
that of J. Morton Poole. 


Those subscribers whose numbers were originally forwarded from 
New-York, will still direct their enquiries to the agent there, as their 
numbers are still put up in that city, and the agent here has not the 
means of correcting any mistakes. 


A subscriber in the vicinity of Albany, wishes to have his num- 
bers uncut. They are generally preferred cut, and the margin is 
widened by the printer with that view. We would with pleasure 
comply with the wishes of individuals, but the preparation for trans 
mission is, of course, the work of agents, and perpetual mistakes 
would arise from the departure from a general “4 Should the 
number in question have been cut shorter than usual, on its return, 
another shall be forwarded. 


Subscribers who pay the amount of their subscription, before the 
delivery of the number for April, will be considered as making pay- 
ment in advance, in which case a deduction of 50 cents is made. 


